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NETA-6UANIDINE, UREA. THIOUREA OR AZACYCLIC AMINO BENZOIC ACID DERIVATIVES AS 
INTEGRIN ANTAGONISTS 

The present application claims priority under 35 
5 use §119 (e) of United States provisional application 
Serial No. 60/003,277 filed August 30, 1995. 

Field of the Invention 
The present invention relates to pharmaceutical 
10 agents (compounds) which are useful as ogS, integrin 
antagonists and as such are useful in pharmaceutical 
compositions and in methods for treating conditions 
mediated by a^fiy by inhibiting or antagonizing 0^3 
integrins. 

15 

Background of the Invention 
Integrins are a group of cell surface 
glycoproteins which mediate cell adhesion and therefore 
are useful mediators of cell adhesion interactions 

20 which occur during various biological processes. 

Integrins are heterodimers composed of noncovalently 
linked a and polypeptide subunits. Currently eleven 
different a subunits have been identified and six 
different p subunits have been identified. The various 

25 a subunits can combine with various jS subunits to form 
distinct integrins. 

The integrin identified as cgS, (also known as the 
vitronectin receptor) has been identified as an 
integrin which plays a role in various conditions or 

30 disease states including tumor metastasis, solid tumor 
growth (neoplasia), osteoporosis, Paget 's disease, 
humoral hypercalcemia of malignancy, angiogenesis, 
including tumor angiogenesis, retinopathy, arthritis, 
including rheumatoid arthritis, periodontal disease, 

35 psoriasis and smooth muscle cell migration (e.g. 

restenosis) . Additionally, it has been found that such 
agents would be useful as antivirals, antifungals and 
antimicrobials. Thus, compounds which selectively 
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inhibit or antagonize ogSj would be beneficial for 
treating such conditions. 

It has been shown that the aj?3 integrin and other 
OEy containing integrins bind to a number of Arg-*Gly-Asp 
5 (RGD) containing matrix macromolecules. Compounds 

containing the RGD sequence mimic extracellular matrix 
ligands so as to bind to cell iBiirface receptors. 
However, it is also known that RGD peptides in general 
are non-selective for RGD dependent integrins. For 

10 example, most RGD peptides which bind to a^0^ also bind 
to <x^0s, ogS] and aj^fi^. Antagonism of platelet (also 
known as the fibrinogen receptor) is known to block 
platelet aggregation in humans. In order to avoid 
bleeding side*effects when treating the conditions or 

15 disease states associated with the integrin a^ff^, it 
would be beneficial to develop compounds which are 
selective antagonists of Oy/Sj as opposed to QqiJSj. 

Tumor cell invasion occurs by a three step 
process: 1} tumor cell attachment to extracellular 

20 matrix; 2) proteolytic dissolution of the matrix; and 
3) movement of the cells through the dissolved barrier. 
This process can occur repeatedly and can result in 
metastases at sites distant from the original tumor. 

Seftor et al. (Proc. Natl. Acad. Sci. USA, Vol. 89 

25 (1992) 1557-1561) have shown that the 0,^83 integrin has 
a biological function in melanoma cell invasion. 
Montgomery et al., (Proc. Natl. Acad. Sci. USA, Vol. 91 
(1994) 8856-60) have demonstrated that the integrin a^$^ 
expressed on human melanoma cells promotes a survival 

30 signal, protecting the cells from apoptosis. Mediation 
of the tumor cell metastatic pathway by interference 
with the Oy/Sj integrin cell adhesion receptor to impede 
tumor metastasis would be beneficial. 

Brooks et al. (Cell, Vol. 79 (1994) 1157-1164) 
35 have demonstrated that antagonists of cl^P^ provide a 
therapeutic approach for the treatment of neoplasia 
( inhibit i n of solid tumor growth) since systemic 
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administration of a^jS, antagonists causes dramatic 
regression of various histologically distinct human 
tumors • 

The adhesion receptor integrin 0^)83 was identified 
5 as a marker of angiogenic blood vessels in chick and 
man and therefore such receptor plays a critical role 
in angiogenesis or neovascularization* Angiogenesis is 
characterized by the invasion, migration and 
proliferation of smooth muscle and endothelial cells. 

10 Antagonists of 0^83 inhibit this process by selectively 
promoting apoptosis of cells in neovasculature. The 
growth of new blood vessels, or angiogenesis, also 
contributes to pathological conditions such as diabetic 
retinopathy (Adonis et al., Amer. J. Ophthal., Vol* 

15 118, (1994) 445-450) and rheumatoid arthritis (Peacock 
et al., J. Exp. Med., Vol. 175, (1992), 1135-1138). 
Therefore, c^0^ antagonists would be useful therapeutic 
targets for treating such conditions associated with 
neovascularization (Brooks et al.. Science, Vol. 264, 

20 (1994), 569-571). 

It has been reported that the cell surface 
receptor ogSj is the major integrin on osteoclasts 
responsible for attachment to bone. Osteoclasts cause 
bone resorption and when such bone resorbing activity 

25 exceeds bone forming activity it results in 

osteoporosis (a loss of bone) , which leads to an 
increased number of bone fractures, incapacitation and 
increased mortality. Antagonists of 0^)83 have been 
shown to be potent inhibitors of osteoclastic activity 

30 both in vitro [Sato et al., J. Cell. Biol., Vol. ill 
(1990) 1713-1723] and in vivo [Fisher et al.. 
Endocrinology, Vol. 132 (1993) 1411-1413]. Antagonism 
of a^/83 leads to decreased bone resorption and therefore 
restores a normal balance of bone forming and resorbing 

35 activity. Thus it would be beneficial to provide 
antagonists of osteoclast o^jSj which are effective 
inhibitors of bone resorption and theref re are useful 
in the treatment or prevention of osteoporosis. 
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The role of the cgSj integrin in smooth muscle cell 
migration also medces it a therapeutic target for 
prevention or inhibition of neointimal hyperplasia 
which is a leading cause of restenosis after vascular 
procedures (Choi et al.^ J. Vase, Surg. Vol. 19(1) 
(1994) 125-34). Prevention or inhibition of neointimal 
hyperplasia by pharmaceutical agents to prevent or 
inhibit restenosis would be beneficial. 

White (Current Biology, Vol. 3(9) (1993) 596-599) 
has reported that adenovirus uses a^fi^ for entering host 
cells. The integrin appears to be required for 
endocytosis of the vims particle and may be required 
for penetration of the viral genome into the host cell 
cytoplasm. Thus compoxinds which inhibit a„0^ would find 
usefulness as antiviral agents. 

Summary of the In vention 
The present invention relates to a class of 
compounds represented by the Formula I 




or a pharmaceutically acceptable salt thereof, 
wherein 



A is Y, 



R5 R« 



wherein Y' is selected from the group consisting of 
N-R^, O, and S; 

is selected from the group consisting of H; 
alkyl; aryl; hydroxy; alkoxy; cyano; nitro; amino; 
alkenyl; alkynyl; amido; alkylcarbony 1 ; 
arylcarbonyl; alkoxycarbonyl ; aryloxycarbony 1 ; 
haloalkylcarbonyl; haloalkoxycarbonyl ; 
alkylthiocarbonyl ; arylthiocarbonyl ; 
acy loxymethoxycarbony 1 ; alkyl optionally 
substituted with one or more substituent selected 
from lower alkyl, halogen, hydroxy 1, haloalkyl, 
cyano, nitro, carboxyl, amino, alkoxy, aryl or 
aryl optionally substituted with one or more 
halogen, haloalkyl, lower alkyl, alkoxy, cyano, 
alkylsulf ony 1 , alkylthio, nitro, carboxyl, amino, 
hydroxyl, sulfonic acid, sulfonamide, aryl, fused 
aryl, monocyclic heterocycles, or fused monocyclic 
heterocycles ; aryl optionally substituted with one 
or more substituent selected from halogen, 
haloalkyl, hydroxy, lower alkyl, alkoxy, 
methylenedioxy, ethylenedioxy, cyano, nitro, 
alkylthio, alkylsulf ony 1, sulfonic acid, 
sulfonamide, carboxyl derivatives, amino, aryl, 
fused aryl, monocyclic heterocycles and fused 
monocyclic heterocycle; monocyclic heterocycles; 
and monocyclic heterocycles optionally substituted 
with one or more substituent selected from 
halogen, haloalkyl, lower alkyl, alkoxy, amino, 
nitro, hydroxy, carboxyl derivatives, cyano, 
alkylthio, alkylsulf ony 1, sulfonic acid, 
sulfonamide, aryl or fused aryl; or 

taken together with R^ forms a 4-12 membered 
dinitrogen c ntaining heterocycle optionally 
substituted with ne or more substituent selected 
from the group consisting of lower alkyl, hydr xy, 



keto, alkoxy, halo, phenyl, amino, carboxyl or 
earboxyl ester, and fused phenyl; 



taken together with r' forms a 5 nembered 
heteroaromatic ring optionally substituted with 
one or more substituent selected from lower alkyl, 
phenyl and hydroxy; 

taken together with r' forms a 5 membered 
heteroaromatic ring fused with a phenyl group; 

R' (when not taken together with R*) and R« are 
independently selected from the group consisting 
of H; alkyl; alkenyl; alkynyl; aralkyl; amino; 
alkylamino; hydroxy; alkoxy; arylamino; amido, 
alkylcarbonyl, arylcarbonyl ; alkoxycarbonyl ; 
aryloxy; aryloxycarbonyl; haloalkylcarbonyl; 
haloalkoxycarbonyl ; alky Ithiocarbonyl ; 
arylthiocarbony 1 ; acyloxymethoxycarbony 1 ; 
cycloalkyl; bicydoalkyl; aryl; acyl; benzoyl; 
alkyl optionally stibstituted with one or more 
substituent selected from lower alkyl, halogen, 
hydroxy, haloalkyl, cyano, nitro, carboxyl 
derivatives, amino, alkoxy, thio, alkylthio, 
sulfonyl, aryl, aralkyl, aryl optionally 
substituted with one or more substituent selected 
from halogen, haloalkyl, lower alkyl, alkoxy, 
methylenedioxy, ethylenedioxy, alkylthio, 
haloalkylthio, thio, hydroxy, cyano, nitro, 
carboxyl derivatives, aryloxy, amido, acylamino, 
amino, alkylamino, dialkylamino , trifluoroalkoxy, 
trif luor omethy 1 , sulfonyl, alkylsulfonyl, 
halpalkylsulfonyl, sulfonic acid, sulfonamide, 
aryl, fused aryl, monocyclic heterocycles , fused 
monocyclic heterocycles; aryl optionally 
substituted with one or more substituent selected 
from halogen, haloalkyl, lower alkyl, alkoxy. 
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methylenedioxy, ethylenedioxy, alkylthio, 
haloalkylthio, thio, hydroxy, cyano, nitro, 
carboxyl derivatives, aryloxy, amido, acylamino, 
amino, alkylamino, dialkylamino, trif luoroalkoxy, 
5 trifluoromethylsulfonyl, alky Isulf ony 1 , sulfonic 

acid, sulfonamide, aryl, fused aryl, monocyclic 
heterocycles , or fused monocyclic heterocycles ; 
monocyclic heterocycles; monocyclic heterocycles 
optionally substituted with one or more 

^0 substituent selected from halogen, haloalkyl, 

lower alkyl, alkoxy, aryloxy, amino, nitro, 
hydroxy, carboxyl derivatives, cyano, alkylthio, 
alkylsulfonyl, aryl, fused aryl; monocyclic and 
bicyclic heterocyclicalkyls; -SOjR^^ wherein R*^ is 

15 selected from the group consisting of alkyl, aryl 

and monocyclic heterocycles, all optionally 
substituted with one or more substituent selected 
from the group consisting of halogen, haloalkyl, 
alkyl, alkoxy, cyano, nitro, amino, acylamino, 

20 trifluoroalkyl, amido, alkylaminosulfonyl, 

alkylsulfonyl, alkylsulfonylamino, alkylamino, 
dialkylamino, trif luoromethylthio, 
trifluoroalkoxy, trif luoromethylsulf onyl, aryl, 
aryloxy, thio, alkylthio, and monocyclic 

25 heterocycles; and 



O 

II wherein R^^ is defined above; 
C— RIO 



or NR^ and R* taken together form a 4-12 membered 
mononitrogen containing monocyclic or bicyclic 
ring optionally substituted with one or more 
substituent selected from lower alkyl, carboxyl 
derivatives, aryl or hydroxy and wherein said ring 
optionally contains a hater atom selected from the 
group consisting of O, N and S; 



is selected from 1:he gr up consisting of H, 
alJcyl, alk nyl, alkynyl, benzyl, and phenethyl; 

or 



V2 



A is 




I 



wherein is selected from the group consisting of 
alkyl; cycloalkyl; bicycloalkyl; aryl; monocyclic 
heterocycles; alkyl optionally substituted with 
aryl which can also be optionally substituted with 
one or more substituent selected from halo, 
haloalkyl, alkyl, nitro, hydroxy, alkoxy, aryloxy, 
aryl, or fused aryl; aryl optionally substituted 
with one or more substituent selected from halo, 
haloalkyl, hydroxy, alkoxy, aryloxy, aryl, fused 
aryl, nitro, methylenedioxy, ethylenedioxy, or 
alkyl; alkynyl; alkenyl; -S-R^ and wherein R^ 

is selected from the group consisting of H; alkyl; 
aralkyl; aryl; alkenyl; and alkynyl; or r' taken 
together with R^ forms a 4-12 meiabered mononitrogen 
and monosulf ur or monooxygen containing 
heterocyclic ring optionally substituted with 
lower alkyl, hydroxy, keto, phenyl, carboxyl or 
carboxyl ester, and fused phenyl; or R* taken 
together with R^ is thiazole; oxazole; benzoxazole; 
or benzothiazole; and 

R' and R*^ are as defined above; 

(when Y^ is carbon) taken together with R^ forms 
a 4-12 membered mononitrogen or dinitrogen 
containing ring optionally substituted with alkyl, 
aryl, keto or hydroxy; 
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A is 

N— R2 
R5 N-R^ 

where and taken together form a 5-8 membered 
dinitrogen containing heterocycle optionally 
substituted with one or more substituent selected 
from the group consisting of lower alkyl^ hydroxy, 
keto, phenyl, or carboxyl derivatives; and R" is 
selected from the group consisting of 
alky Icarbonyl , arylcarbonyl, alkoxycarbonyl, 
ary loxycarbony 1 , haloalkylcarbonyl, 
haloalkoxycarbony 1 , alky Ithiocarbonyl , 
arylthiocarbony 1 , or acy loxymethoxycarbonyl ; and 

R^ is defined as above 



or A is 



R8 

I 

^N— R2 

N— R7 
I 

RB 



where R^ and R^ taken together form a 5-8 membered 
dinitrogen containing heterocycle optionally 
substituted with hydroxy, keto, phenyl, or alkyl; 
and 



R^ are both selected from the group consisting of 
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, 
ary loxycarbonyl , haloalkylcarbonyl , 
haloalkoxycarbonyl, alky Ithiocarbonyl , 
arylthiocarb nyl and acy loxymethoxycarbony 1 ; 



Z' is one or more substitueht selected from the 
group consisting of H; alkyl; hydroxy; alJcoxy; 
aryloxy; halogen; haloalkyl; haloalkoxy; nitro; 
amino; alkylamino; acylamino; dialkylamino; cyano; 
alkylthio; alkylsulf onyl ; carboxyl derivatives; 
trihaloacetamide; acetamide; aryl; fused aryl; 
cycloalkyl; thio; monocyclic heterocycles ; fused 
monocyclic heterocycles; and A, wherein A is 
defined above; 

V is selected from the group consisting of -N-(R*)- 

wherein R* is selected from the group consisting of 

H; lower alkyl; cycloalkyl; aralkyl; aryl; and 

monocyclic heterocycles; or R* taken together with 

Y, forms a 4-12 membered mononitrogen containing 
ring; 

Y» Y', Z and z' are independently selected from the 
group consisting of hydrogen; alkyl; aryl; and 
cycloalkyl; or Y and Z taken together form a 
cycloalkyl; or Y^ and taken together form a 
cycloalkyl ; 

n is an integer 1, 2, or 3; 
t is an integer 0, i, or 2; 
p is an integer 0, i, 2, or 3; 

R is wherein X is selected from the group 

consisting of o, s and NR*, wherein R' and R* are 
independently selected from the group consisting 
of hydrogen; alkyl; alkenyl; alkynyl; haloalkyl; 
aryl; arylalkyl; sugars; steroids; 
polyalkylethers; alkylamido; alkyl N,N- 
dialkylamido; pivaloyloxymethyl; and in the case 
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Of the free acid, all phannaceutically acceptable 



R* is selected from the group consisting of 
5 hydrogen; alkyl; alkenyl; alkynyl; aryl; carboxyl 

derivatives; haloalkyl; cycloalkyl; monocyclic 
heterocycles ; monocyclic heterocycles optionally 
substituted with alkyl, halogen, haloalkyl, cyano, 
hydroxy, aryl, fused aryl, nitro, alkoxy, aryloxy, 
10 alkylsulfonyl, ary Isulf ony 1 , sulfonamide, thio, 

alkylthio, carboxyl derivatives, amino, amido; 

alkyl optionally substituted with one or more of 
halo, haloalkyl, hydroxy, alkoxy, aryloxy, thio, 

15 alkylthio, alkynyl, alkenyl, alkyl, arylthio, 

alky Isulf oxide, alkylsulfonyl, ary Isulf oxide, 
ary Isulf ony 1 , cyano, nitro, amino, alkylamino, 
dialkylamino, alky Isulf onamide, ary Isulf onamide, 
acylamide, carboxyl derivatives, sulfonamide, 

20 sulfonic acid, phosphonic acid derivatives, 

phosphinic acid derivatives, aryl, arylthio, 
arylsulf oxide, or arylsulfone all optionally 
substituted on the aryl ring with halo, alkyl, 
haloalkyl, cyano, nitro, hydroxy, carboxyl 

25 derivatives, alkoxy, aryloxy, amino, alkylamino, 

dialkylamino, amido, aryl, fused aryl, monocyclic 
heterocycles; and fused monocyclic heterocycles, 
monocyclic heterocyclicthio, monocyclic 
heterocyclicsulf oxide, and monocyclic heterocyclic 

30 sulfone, which can be optionally substituted with 

halo, haloalkyl, nitro, hydroxy, alkoxy, fused 
aryl, or alkyl; 

alky Icarbony 1 , haloalkylcarbonyl, and 
3 5 arylcarbony 1 ; 
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aryl optionally substituted in one or more 
positions with halo, haloalkyl, alkyl, alkoxy, 
aryloxy, methylenedioxy, ethylenedioxy, alkylthio, 
haloalkylthio, thio, hydroxy, cyano, nitro, 
5 acyloxy, carboxyl derivatives, carboxyalkoxy ; 

amido, acylamino, amino, alkylamino, dialkylamino, 
tr if luoroalkoxy , tr if luoromethy Isulf ony 1 , 
alkylsulfonyl, sulfonic acid, sulfonamide, aryl, 
fused aryl, monocyclic heterocycles and fused 
10 monocyclic heterocycles; and 

Wherein and are as defined above 

^R8 



and provided that taken together with the 
nitrogen, R^ and R* comprise an amino acid; 

15 and 

R" is selected from the group consisting of H, 
alkyl, aralkyl, alkenyl, alkynyl, haloalkyl or 
haloalkynyl or R" taken together with Y forms a 4- 
^0 12 membered mononitrogen containing ring. 

It is another object of the invention to provide 
pharmaceutical compositions comprising compounds of the 
Formula I. Such compounds and compositions are useful 

25 in selectively inhibiting or antagonizing the a,/?3 
integrin and therefore in another embodiment the 
present invention relates to a method of selectively 
inhibiting or antagonizing the 0^)83 integrin • The 
invention further involves treating or inhibiting 

30 pathological conditions associated therewith such as 
osteoporosis, himoral hypercalcemia of malignancy, 
Paget's disease, tumor metastasis, solid tumor growth 
(neoplasia), angiogenesis, including tumor 
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angiogenesis, retinopathy including diabetic 
retinopathy, arthritis, including rheumatoid arthritis 
periodontal disease, psoriasis, smooth muscle cell 
migration and restenosis in a mammal in need of such 
treatment. Additionally, such pharmaceutical agents 
are useful as antiviral agents, and antimicrobials. 



Detailed Descrintion 



10 



15 



20 



The present invention relates to a class of 
compounds represented by the Formula I, described 
above. 

A preferred embodiment of the present invention is 
a compound of the Formula II 




( 



u 



N— CH 

I I 



25 



30 



35 



Wherein R*, r' and R* are independently selected from H, 
alkyl, aryl, carboxyalkyl, substituted aryl, 
siibstituted arylsulf ony 1 , and arylalkyl or NR' and R» 
taken together form a 4-12 membered mononitrogen 
containing ring optionally substituted and the other 
variables are as described in Formula I. 

Another preferred embodiment of the present 
invention is a compound of the Formula III 
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Wherein Y* is -NR^ and taken together with 
optionally substituted 4-12 membered ring and 
variables are as defined above in Formula I. 

Another preferred embodiment of the present 
invention is a compound of the Formula IV 



forms an 
other 




1 



PH2) 




N-CH 
R11 Ri 



wherein taken together with R^ forms a 4-12 membered 
ring and the other variables are as defined above in 
Formula I. 

Another preferred embodiment of the present 
invention is a compound of the Formula V 




wherein the variables are as defined above in Formula 
I. 

The invention further relates to pharmaceutical 
compositions containing therapeutically effective 
amounts of the compounds of Formulas I-V. 

The invention also relates to a method of 
selectively inhibiting or antagonizing the ajSj integrin 
and more specifically relates to a method of inhibiting 
bone resorption, period ntal disease, osteoporosis, 
humoral hypercalcemia of malignancy, Paget 's disease, 
tumor metastasis, solid tumor growth (neoplasia). 
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angiogen sis, Including tumor angiogenesis, retinopathy 
including diabetic retinopathy^ arthritis, including 
rheumatoid arthritis, smooth muscle cell migration and 
restenosis by administering a therapeutically effective 
5 amount of a compotmd of the Formula I-V to achieve such 
inhibition together with a pharmaceutical ly acceptable 
carrier. 

The following is a list of definitions of various 
terms used herein: 

As used herein, the terms "alkyl" or "lower alkyl" 
refer to a straight chain or branched chain hydrocarbon 
radicals having from about 1 to about 10 carbon atoms, 
and more preferably 1 to about 6 carbon atoms. 
5 Examples of such alkyl radicals are methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, t- 
butyl, pentyl, neopentyl, hexyl, isohexyl, and the 
like. 

As used herein the terms "alkenyl" or "lower 
10 alkenyl" refer to xinsatxirated acyclic hydrocarbon 

radicals containing at least one double bond and 2 to 
. about 6 carbon atoms, which carbon-carbon double bond 
may have either cis or trans geometry within the 
alkenyl moiety, relative to groups substituted on the 
15 double bond carbons. Examples of such groups are 
ethenyl, propenyl, butenyl, isobutenyl, pentenyl, 
hexenyl and the like. 

As used herein the terms "alkynyl" or "lower 
alkynyl" refer to acyclic hydrocarbon radicals 
20 containing one or more triple bonds and 2 to about 6 
carbon atoms. Examples of such groups are ethynyl, 
propynyl, butynyl, pentynyl, hexynyl and the like. 

The term "cycloalkyl" as used herein means 
saturated or partially unsaturated cyclic carbon 
25 radicals containing 3 to about 8 carbon atoms and more 
preferably 4 to about 6 carbon atoms. Examples of such 
cycloalkyl radicals include cyclopropyl, cyclopropenyl. 
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cyclobutyl, cyclopentyl, cyclohexyl, 2-cyclohexen-l-yl, 
and the like. 

The tern "aryl" as used herein denotes aromatic 
ring systems composed of one or more aromatic rings. 
Preferred aryl groups are those consisting of one, two 
or three aromatic rings. The term eifibraces aromatic 
radicals such as phenyl, pyridyl, naphthyl, thiophene, 
furan, biphenyl and the like. 

As used herein, the term "cyano" is represented by 

a radical of the formula ^— CN . 

The terms "hydroxy" and "hydroxyl" as used herein 
are synonymous and are represented by a radical of the 

formula | — OH . 

The term "lower alkylene" or "alkylene" as used 
herein refers to divalent linear or branched saturated 
hydrocarbon radicals of 1 to about 6 carbon atoms. 

As used herein the term "alkoxy" refers to 
straight or branched chain oxy containing radicals of 
the formula -OR^, wherein R^is an alkyl group as 
defined above. Examples of alkoxy groups encompassed 
include methoxy, ethoxy, n-propoxy, n-butoxy, 
isopropoxy, isobutoxy, sec-butoxy, t-butoxy and the 
like. 

As used herein the terms "arylalkyl" or "aralkyl" 
refer to a radical of the formula | — R22— R21 wherein R^* • 

is aryl as defined above and R^ is an alkylene as 
defined above. Examples of aralkyl groups include 
benzyl, pyr idy Imethy 1 , naphthy Ipropyl , phenethyl and 
the like. 

As used herein the term "nitro" is represented by 
a radical of the formula | — ^NCD^j . 
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As used herein the term "halo" or "halogen" refers 
to bromo, chloro, fluoro or lodo. 

As used herein the term "haloalkyl" refers to 
alkyl groups as defined above substituted with one or 
5 more of the same or different halo groups at one or 

more carbon atom. Examples of haloalkyl groups include 
trif luoromethyl, dichloroethy 1 , fluoropropyl and the 
like. 

As used herein the term "carboxyl" or "carboxy" 
10 refers to a radical of the formula -COOH. 

As used herein the term "carboxyl ester" refers to 
a radical of the formula -COOR^ wherein is selected 
from the group consisting of alkyl, £u:alkyl or aryl 
as defined above. 
15 As used herein the term "carboxyl derivative" 

refers to a radical of the formula || wherein 

— C— Y7R23 

and y'^ are independently selected from the group 
consisting of O, N or S and R^ is selected from the 
group consisting of H, alkyl, aralkyl or aryl as 
20 defined above. 

As used herein the term "amino" is represented by 
a radical of the formula -NHj. 

As used herein the term "alkylsulfonyl" or 
"alkylsulfone" refers to a radical of the formula 

O 

25 I — R24 wherein R^ is alkyl as defined above. 
O 



As used herein the term "alkylthio" refers to a 
radical of the formula -SR^ wherein R^ is alkyl as 
defined above. 
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As used herein the term "sulfonic acid" refers to 

O 

a radical of the formula |— s-ORzs wherein is H, 

o 

■ 

alkyl or aryl as defined above. 

As used herein the term "sulfonamide" refers to a 

II 

radical of the formula |— |— wherein r'' and R' are as 

o ^ 

defined above. 

As used herein the term "fused aryl" refers to an 
aromatic ring such as the aryl groups defined above 
. fused to one or more phenyl rings. Embraced by the 
term "fused aryl" is the radical naphthyl. 

As used herein the tezms "monocyclic heterocycle" 
or "monocyclic heterocyclic" refer to a monocyclic ring 
containing from 4 to about 12 atoms, and more 
preferably from 5 to about 10 atoms, wherein 1 to 3 of 
the atoms are heteroatoms selected from the group 
consisting of oxygen, nitrogen and sulfur with the 
understanding that if two or more different heteroatoms 
are present at least one of the heteroatoms must be 
nitrogen. Representative of such monocyclic 
heterocycles are imidazole, furan, pyridine, oxazole, 
pyran, triazole, thiophene, pyrazole, thiazole, 
thiadiazole, and the like. 

As used herein the term "fused monocyclic 
heterocycle" refers to a monocyclic heterocycle as 
defined eOsove with a benzene fused thereto. Exsunples 
of such fused monocyclic heterocycles include 
benzofuran, benzopyran, benzodioxole, benzothiazole, 
benzothiophene, benzimidazole and the like. 
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As used herein the term "methylenedioxy" refers to 
the radical > and the term "ethylenedioxy". refers 



I — 

to the radical 



As used herein the term "4-12 membered dinitrogen 
containing heterocycle refers to a radical oif the 

J[ (CWm)l-9 

formula V^tsU wherein m is 1 or 2 and R*' is 

Rifi 



H, alkyl, aryl, or aralkyl and more preferably refers 
to 4-9 membered ring and includes rings such as 
imidazoline. 

As used herein the term "5 -membered optionally 
substituted heteroaromatic ring" includes for example a 

N N 

radical of the formula ^^x^^-^ ^ ^-^^ 




"5-membered heteroaromatic ring fused with a phenyl" 
refers to such a "5-membered heteroaromatic ring" with 
a phenyl fused thereto. Representative of such 5- 
membered heteroaromatic rings fused with a phenyl is 
benz imidazole. 
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As used herein the term "bicycloalkyl" refers to a 
bicyclic hydrocarbon radical containing 6 to about 12 
carbon atoms which is saturated or partially 
unsaturated . 

As used herein the term "acyl" refers to a radical 

O 

of the formula A wherein R^^ is alkyl- alkenyl, 

alkynyl, aryl or aralkyl and optionally stibstituted 
thereon as defined above. Encompassed by such radical 
are the groups acetyl, benzoyl and the like* 

As used herein the term "thio" refers to a radical 



of the formula 



I SH • 



As used herein the term "sulfonyl" refers to a 

O 

radical of the formula | — ^s— R27 wherein is alkyl, 

O 



aryl or aralkyl as defined above. 

As used herein the term "haloalkylthio" refers to 
a radical of the formula -S-R^* wherein R^* is haloalkyl 
as defined above. 

As used herein the term "aryloxy" refers to a 

radical of the formula |— OR29 wherein R^^ is aryl as 

defined £ibove. 

As used herein the term "acylamino" refers to a 

O 

radical of the formula ^ g | wherein R^ is alkyl, 
aralkyl or aryl as defined above. 
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As used herein the term "amido" refers to a 
radical of the formula II 

* 

As used herein the term "alkylamino" refers to a 
radical of the formula -NHR" wherein R'^ is alkyl as 
defined above. 

As used herein the term "dialkylamino" refers to a 
radical of the formula -NlW* wherein and R^ are 
the same or different alkyl groups as defined above. 

As used herein the term ••trif luoromethyl" refers 



to a radical of the formula 



As used herein the term "trif luoroalkoxy" refers 
to a radical of the formula F3C— 0-| wherein R^^ is 

a bond or an alkylene as defined above. 

As used herein the term "alkylaminosulfonyl" 

O 

refers to a radical of the formula R36— m— s— | wherein 

H II * 
O 

R^ is alkyl as defined above. 

As used herein the term "alkylsulfonylamino" 



refers to a radical of the formula R36 — S— NH — I 

II ^ 
O 



wherein R^ is alkyl as defined above. 

As used herein the term "trif luoromethylthio" 

refers to a radical of the formula F3C— S— | . 
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. As used herein the term ••trif luoromethylsulfonyl" 

O 

refers to a radical of the formula F3C-|— | . 

o 

As used herein the term "4-12 membered mono- 
nitrogen containing monocyclic or bicyclic ring** refers 
to a saturated or partially unsaturated monocyclic or 
bicyclic ring of 4-12 atoms and more preferably a ring 
of 4-9 atoms wherein one atom is nitrogen. Such rings 
may optionally contain additional heteroatoms selected 
from nitrogen, oxygen or sulfur. Included within this 
group are morpholine, piper idine, piperazine, 
thiomorpholine, pyrrolidine, proline, azacycloheptene 
and the like. 

As used herein the term "benzyl" refers to the 



As used herein the term "phenethyl" refers to the 
radical \-c^chz—^ ^ . 

As used herein the term "4-12 membered mono- 
nitrogen containing monosulfur or monooxygen containing 
heterocyclic ring" refers to a ring consisting of 4 to 
12 atoms and more preferably 4 to 9 atoms wherein at 
least one atom is a nitrogen and at least one atom is 
oxygen or sulfur. Encompassed within this definition 
are rings such as thiazoline and the like. 

As used herein the term "arylsulfonyl" or 
"arylsulfone" refers to a radical of the formula 

O 

FP7— S— I wherein R'^ is aryl as defined above. 
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As used herein the terms "alkylsulfoxide" or 
N;t»>^ic,,,i«^«,j^^3ti refer to radicals of the formula 



O 

R38— S— I 



II - wherein R^^ is, respectively, alkyl or aryl as 



defined above. 

As used herein the term **phosphonic acid 



derivative" refers to a radical of the formula |-p-or» 



I 

OR40 



Wherein and R*® are the same or different H, alkyl, 
aryl or aralkyl. 

As used herein the term "phosphinic acid 
derivatives" refers to a radical of the formula 

O 

— p— OR41 wherein R^^ is H, alkyl, aryl or aralkyl as 
H 



defined above. 

As used herein the term "arylthio" refers to a 

radical of the formula |— SR42 wherein R*^ is aryl as 

defined above. 

As used herein the term "monocyclic heterocycle 

thio" refers to a radical of the formula | — SR^ 

wherein R^ is a monocyclic heterocycle radical as 
defined above. 

As used herein the terms "monocyclic heterocycle 
sulfoxide" and "monocyclic heterocycle sulfone" refer, 

^^^^ 

respectively, to radicals f the formula » .11 and 

|— S— R« 
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o . 

I — ^^"''^ wherein is a monocyclic heterocycle radical 
O 



as defined above. 

As used herein the term "alJcylcarbonyl" refers to 

a radical of the formula ?\ wherein is aUcyl as 

R50— C— . 

defined above. 

As used herein the term "arylcarbonyl" refers to a 

radical of the formula wherein R^* is aryl as 

R51-C — 

defined cibove. 

As used herein the term "alkoxycarbonyl" refers to 

a radical of the formula u wherein R^^ is alkoxy 



as defined above. 

As used herein the term "aryloxycarbonyl" refers 

to a radical of the formula n wherein R^* is aryl 



as defined above. 

As used herein the term "haloalkylcarbonyl" refers 

to a radical of the formula ^ wherein R^^ is 

R53-C — 

haloalkyl as defined above. 
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As used herein the term "haloalkoxycarbonyl^* 
refers to a radical of the formula ^ wherein R^^ 



is haloalkyl as defined above. 

As used herein the term "alkylthiocarbonyl" refers 

5 to a radical of the formula ^ wherein is 

alkyl as defined above. 

As used herein the term "arylthiocarbonyl" refers 

to a radical of the formula ^ wherein is 

psi— s— C — 

aryl as defined above. 

As used herein the term "acyloxymethoxycarbonyl" 
refers to a radical of the formula 

R54..O-CH2-O-C— ^ ^® ^^yl defined above. 

As used herein the term "arylamino" refers to a 
radical of the formula R^'-NH- wherein R^^ is aryl as 
15 defined above. 

As used herein the term "polyalkylether" refers to 
commonly used glycols such as triethyleneglycol^ 
tetraethylene glycol, polyethylene glycol and the like. 

As used herein the term "alkylamido" refers to a 

20 radical of the formula ^ wherein R^ is alkvl as 



defined above. 
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As used herein the tern ••N,N-<iialkylamido" refers 

O 

to a radical of the formula II wherein R*^ is 

the same or different alkyl group as defined above. 

As used herein the term "pivaloyloxymethyl" refers 

Ma ? 

5 to a radical of the formula JJe^-C-O-CHz— . 

Me 



As used herein the term "acyloxy" refers to a 
radical of the. formula r"-o- wherein is acyl as 
defined above. 

The term "composition" as used herein means a 
product which results from the mixing or combining of 
more than one element or ingredient. 

The term "pharmaceutically acceptable carrier", as 
used herein means a pharmaceutical ly-acceptable 
material, composition or vehicle, such as a liquid or 
solid filler, diluent, excipient, solvent or 
encapsulating material, involved in carrying or 
transporting a chemical agent. 

The term "therapeutically effective amount" shall 
mean that amount of drug or pharmaceutical agent that 
will elicit the biological or medical response of a 
tissue, system or animal that is being sought by a 
researcher or clinician. 

The following is a list of abbreviations and the 
corresponding meanings as used interchangeably herein: 

*H-NMR = proton nuclear magnetic resonance 
AcOH = acetic acid 

BH3-THF = borane-tetrahydrofuran complex 
Bn = benzyl 

HOC = te£t-butoxycarbonyl 
ButLi « butyl lithium 
Cat. = catalytic amount 
CH2CI2 » dichlorbmethane 



CHjCN = acetonitrile 
CH3I » iodomethane 

CHN analysis = carbon/hydrogen/ nitrogen elemental 

analysis 

CHNCl analysis = carbon/hydrogen/nitrogen/chlorine 

elemental analysis 
CHNS analysis « carbon/hydrogen/nitrogen/sulfvir 

elemental analysis 
DCC = 1^3-dicyclohexylcarbodiimide 
DIBAL = diisobutylaliminxm hydride 
DIEA = diisopropylethylamine 
DMA = H/H-dimethylacetamide 
DMAP = 4- (HrH-dimethylamino) pyridine 
DMP = N^N-dimethylformamide 
DSC » disuccinyl carbonate 
EDCl «= l-(3-dimethylaminopropyl)-3- 

ethylcarbodiimide hydrochloride 

Et = ethyl 
Et20 = diethyl ether 
EtjN = triethylamine 
EtOAc = ethyl acetate 
EtOH = ethanol 

FAB MS = fast atom bombardment mass spectroscopy 
g = gram(s) 

GZHA » meta-guanidinohippuric acid 
6IHA HCl B meta-guanidinohippuric acid 

hydrochloride 
HPLC = high performance liquid chromatography 
IBCF = isobutylchlorof ormate 
i-Pr = iso propyl 
i-Prop - iso propyl 
KjCOg = potassium carbonate 
KOH » potassiinn hydroxide 
KSCN » potassium thiocyanate 
LiOH = lithium hydroxide 
MCPBA = m-chloroperoxybenzoic acid or 

m-*chloroperbenzoic acid 
Me = methyl 
MeOH = methanol 

MesCl = methanesulfonylchloride 

mg = milligram 

MgS04 = magnesium sulfate 

ml = milliliter 

mL « milliliter 

MS = mass spectroscopy 

= nitrogen 
NaCNBHs • sodixam cyanoborohydride 
NaH - sodium hydride 
NaHCOj = sodiiam bicarbonate 
NaOH = sodium hydroxide 
Na2P04 ^ sodium phosphate 
Na2S04 ^ sodium sulfate 
NEt3.= triethylamine 
NH4HCO3 = ammonium bicarbonate 
NH4*HC02' = ammonium formate 
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NHM = N-methyliaorpholine 

NHR = nuclear magnetic resonance 

RPHPLC = r verse phase high performance liquid 

chromatography 
RT = room temperature 
Pd/C - palladiiim on carbon 
Ph = phenyl 

Pt/C ^ platinim on carbon 

t-BOC = tert -butoxycarbonyl 

T FA « trif luoroacetic acid 

THF = tetrahydrof uran 

TMEDA « trimethylethylenediamine 

TMS - trimethylsilyl 

A ^ heating the reaction mixture 

The compounds as shown in Formulas l-v can exist 
in various isomeric forms and all such isomeric forms 
are meant to be included. Tautomeric forms are also 
included as well as pharmaceutically acceptable salts 
of such isomers and tautomers. 

In the structures and formulas herein, a bond 
drawn across a bond of a ring can be to any available 
atom on the ring. 

The term "pharmaceutically acceptable salt" refers 
to a salt prepared by contacting a compound of Formula 
I with an acid whose anion is generally considered 
suitable for human consumption. Examples of 
phamnacologically acceptable salts include the 
hydrochloride, hydrobromide , hydroiodide, sulfate, 
phosphate, acetate, propionate, lactate, maleate, 
malate, succinate, tartrate salts and the like. All of 
the pheunaacologically acceptable salts may be prepared 
by conventional means ^ (See Berge et al., ^ pharTn. 
Sci^ 66(1), 1-19 (1977) for additional examples of 
pharmaceutically acceptable salts.) 

For the selective inhibition or antagonism of c^/Sj 
integrins, compo\mds of the present invention may be 
administered orally, parenterally, or by inhalation 
spray, or topically in unit dosage formulations 
containing conventional pharmaceutically acceptable 
carriers, adjuvants and vehicles. The term parenteral 
as used herein includes, for example, subcutaneous. 
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intravenous , intramuscular , intrasternal , inf us ion 
techniques or intraperitonally. 

The compounds of the present invention are 
administered by any suitable route in the form of a 
pharmaceutical composition adapted to such a route > and 
in a dose effective for the treatment intended. 
Therapeutically effective doses of the compounds 
required to prevent or arrest the progress of or to 
treat the medical condition are readily ascertained by 
one of ordinary skill in the art using preclinical and 
clinical approaches . familiar to the medicinal arts* 

Accordingly, the present invention provides a 
method of treating conditions mediated by selectively 
inhibiting or antagonizing the a^P^ cell surface 
receptor which method comprises administering a 
therapeutically effective amoiint of a compound selected 
from the class of compounds depicted in Formulas I-V, 
wherein one or more compounds of the Formulas 1-V is 
administered in association with one or more non-toxic, 
pharmaceutically acceptable carriers and/or diluents 
and/or adjuvants (collectively referred to herein as 
"carrier" materials) and if desired other active 
ingredients. More specifically, the present invention 
provides a method for inhibition of the 0^/83 cell 
surface receptor. Most preferably the present 
invention provides a method for inhibiting bone 
resorption, treating osteoporosis, inhibiting humoral 
hypercalcemia of malignancy, treating Paget 's disease, 
inhibiting tumor metastasis, inhibiting neoplasia 
(solid tumor growth) , inhibiting angiogenesis including 
tumor angiogenesis, treating diabetic retinopathy, 
inhibiting arthritis, psoriasis and periodontal 
disease, and inhibiting smooth muscle cell migration 
including restenosis. 

Based upon standard laboratory experimental 
techniques and procedures well known and appreciated by 
those skilled in the art, as well as c mparisons with 
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compounds of known usefulness, the compounds of Foxiaula 
1 can be used in the tr atm nt of patients suffering 
from the above pathological conditions, one skilled in 
the art will recognize that selection of the most 
appropriate compoxmd of the invention is within the 
ability of one with ordinary skill in the art and will 
depend on a. variety of factors including assessment of 
results obtained in standard assay and animal models. 

Treatment of a patient afflicted with one of the 
pathological conditions comprises administering to such 
a patient an amount of compound of the Formula 1 which 
is therapeutically effective in controlling the 
condition or in prolonging the sxirvivability of the 
patient beyond that expected in the absence of such 
treatment. As used herein, the term "inhibition" of 
the condition refers to slowing, interrupting, 
arresting or stopping the condition and does not 
necessarily indicate a total elimination of the 
condition. It is believed that prolonging the 
survivability of a patient, beyond being a significant 
advantageous effect in and of itself, also indicates 
that the condition is beneficially controlled to some 



As stated previously, the compoxinds of the 
invention can be used in a variety of biological, 
prophylactic or therapeutic areas. It is contemplated 
that these compounds are useful in prevention or 
treatment of any disease state or condition wherein the 
ogSa integrin plays a role. 

The dosage regimen for the compounds and/ or 
compositions containing the compounds is based on a 
variety of factors, including the type, age, weight, 
sex and medical condition of the patient; the severity 
of the condition; the route of administration; and the 
activity of the particular compound employed. Thus the 
dosage regimen may vary widely. Dosage levels of the 
order from about O.oi mg to about 100 mg per kil gram 
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Of body weight per day are us ful in the treatment of 
the above-indicated conditions. 

The active ingredient administered by injection is 
formulated as a composition wherein, for example, 
5 saline, dextrose or water may be used as a suitable 
carrier. A suitable daily dose would typically be 
about 0,01 to 10 mg/kg body weight injected per day in 
multiple doses depending on the factors listed above. 
For administration to a mammal in need of such 

10 treatment, the compounds in a therapeutically effective 
amount are ordinarily combined with one or more 
adjuvants appropriate to the indicated route of 
administration. The compounds may be admixed with 
lactose, sucrose, steurch powder, cellulose esters of 

15 alkanoic acids, cellulose alkyl esters, talc, stearic 
acid, magnesium steeurate, magnesium oxide, sodium and 
calcium salts of phosphoric and sulphuric acids, 
gelatin, acacia, sodium alginate, polyvinylpyrrolidone, 
and/ or polyvinyl alcohol, and tableted or encapsulated 

20 for convenient administration. Alternatively, the 
compounds may be dissolved in water, polyethylene 
glycol, propylene glycol, ethanol, corn oil, cottonseed 
oil, peanut oil, sesame oil, benzyl alcohol, sodium 
chloride, and/or various buffers. Other adjuvants and 

25 modes of administration are well and widely known in 
the pharmaceutical art. 

The pharmaceutical compositions useful in the 
present invention may be subjected to conventional 
pharmaceutical operations such as sterilization and/ or 

30 may contain . conventional pharmaceutical adjuvants such 
as preservatives, stabilizers, wetting agents, 
emulsifiers, buffers, etc. 

The general synthetic sequences for preparing the 
compounds useful in the present invention are outlined 

35 in Schemes I-XXI. Both an explanation of, and the 
actual procedures for, the various aspects of the 
present invention are described where appropriate. The 
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following Schemes and Examples are intended to be 
merely illustrative of the present invention, and not 
limiting thereof in either scope or spirit. Those with 
skill in the art will readily understand that known 
5 variations of the conditions and processes described in 
the Schemes and Examples can be used to synthesize the 
compounds of the present invention. 

* 

Unless . otherwise indicated all starting materials 
and equipment employed were commercially available. 
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O 
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Scheme 1 describes a synthesis of a pyridyl 
aminoacid which can be used to synthesize compounds of 
the present invention wherein is pyridyl. The 
reaction can be modified using conventional methodology 
to prepare other aromatic, alkyl or heterocyclic 
substituted i9*amino acids by substitution of the 
pyridyl carboxaldehyde with any other appropriate 
aldehyde • Briefly, in Scheme I to pyridine- 
carboxaldehyde in isopropanol is added ammonium acetate 
followed by malonic acid. The reaction mixture is 
stirred at refliix, the resulting precipitate filtered 
and washed with hot isopropanol and dried to yield 3- 
amino-3-(3-pyridyl) propionic acid. The ethyl ester is 
synthesized by heating this acid in excess ethanol in 
the presence of excess HCl gas. 

Additionally, /8-amino acids which are useful in 
the present invention are accessible through modified 
Knoevenagel reactions (Secor, H.V.; Edwards, W.B.J, j. 
Oirq, Chem. 1979, 44, 3136-40; Bellasoued, M. ; Arous- 
Chtar, R.; Gaudemar, M.J.; J, Qraano metal, cH^p, 1982, 
231, 185-9) , through Reformatski reaction with Schiff 
bases (Furukawa, M. ; Okawara, T.; Noguchi, Y.; 
Terawaki, Y. Chem. Pharm. Bull. 1978, 26, 260), Michael 
addition into an acrylic derivative (Davies, S.G.; 
Ichihara, O. Tetrahedron ; Agy mm etry 1991, 2, 183-6; 
Furukawa, Okawara, TR. ; Terawaki, Y. Chem. Pharm, 
BhJJ^, 1977, 25, 1319-25). More recent methods include 
the use of organometallic reagents in Pd or Zn mediated 
couplings (Konopelski, J*; Chu, K.S.; Negrete, G.R. 3^ 
Org, q^e^. 1991, 56, 1355; Mokhallalati, M.K.; Wu, M- 
J.; Prigden, L.N. Tetrahedron Lett! 1993, 34, 47-50) to 
complement more traditional reactions such as reductive 
cunination of jS-ketoesters . 

The racemic beta-alkyl beta amino esters can also 
conveniently be prepared from the corresponding beta 
lactam by treatment with anhydrous HCl gas in ethanol. 
The beta lactams were prepared from the corresp nding 
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alkene and chlorosulfonyl isocyanate (Szab , W.A. 
Aldrichimica Acta. 1977, 23 and references cited 
therein) • The latter method is useful for the 
preparation of a and /^-substituted /3-aminoacids . 
5 (Manhas, M.S*; Wagle, D.R*; Chong, J.; Bose, A.K. 
Heterocvcles . 1988, 27, 1755.) Another route to a* 
substituted /S-aminoacids is the Raney Nickel reduction 
of cyanoacetic esters at temperatures ranging between 
20 and 80«C and at 20 to lOO atm pressure (Testa, E.; 

10 Fontanella, L,; Pava, F. Fermaco Ed. sei. . 1958, 13, 

152; Testa, E.; Fontanella, L. Annalen 1959, 625, 95). 
Also, a number of procedures are available for the 
preparation of j3-aminoacids by reduction of hydrazones 
of keto-acids (Gootijes, J.; Nomte, W.Th. Rec> Trav. 

15 Chem. 1953, 72, 721), oximes (Anziegin, A.; Gulewivich, 
Z> Phvsiol. Chem,, 1926, 158, 32} and nitropr op ionic 
acids. Purification of final compounds is usually by 
reverse phase high performance liquid chromatography 
(RP HPLC) [High Performance Liquid Chromatography 

20 Protein and Peptide Chemistry, F. Lottspeich, A. 

Henscher, K.P. Hupa, (eds.) Walter DeGruyter, New York, 
1981] or crystallization. 
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SCHEME II 



t-BocNH'^COzH + CCOj- 



DMF 

(2) (A) + NMM in DMF 



0 



NH 




CQ2Et 



HCI/Dioxane 



H2N 




(B) 




CCbEt 



2HCI 
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Scheme II is illustrative of methodology useful 
for coupling an a-amino acid to the /3-amino acid 
compounds prepared in Scheme I. The compounds thus 
prepeured are useful for coupling to substituted benzoic 
5 acid compounds to prepeure the desired compounds of the 
present invention. Such methodology can be modified 
using conventional methodology to couple other 
auninoalkyl acids to the /3~amino esters prepared in 
Scheme I. 

10 Briefly, in Scheme II, to a solution of t-Boc<- 

glycine in DHF is added N-methylmorpholine followed by 
isobutylchloroformate. In a separate flask, the 
substituted /3-amino ester in DHF is mixed with N- 
methylmorpholine* The two mixtures are combined and 

15 stirred at room temperature to yield 



The resulting product is deprotected using HCl/Dioxane 
to give (B) • 




O 
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Scheme III is illustrative of methodology useful 
for preparing the guanidinobenzoic acid portion of the 
present invention which can be used for coupling to the 
gly-j3-amino acid. This can also be accomplished using 
5 other appropriate guanidating reagents known to those 
skilled in the art for example using pyrazole^- . 
carboxamidine*HCl (Aldrich) • The methodology of Scheme 
III can be modified using conventional techniques and 
methods to prepare alternate compounds useful for 

10 coupling to the /3-amino acids* 

Briefly, in Scheme III, to 3,5-dimethylpyrazole-l- 
carboxamidine nitrate in dioxane, water and DIEA, is 
added 3-aminobenzoic acid. The mixture is stirred at 
reflux, the precipitate filtered, washed and dried. 

15 The precipitate is then further slurried in water, 

acidified with HCl and concentrated. The solvent is 
removed and the residue slurried in ether and dried to 
yield 3 -guanidinobenzoic acid hydrochloride (C) • 
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SCHEME IV 




1) LiOH/H20 

2) TFA 

V 




•2TFA 
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Scheme IV illustrates methodology useful for 
coupling th guanidinobenzoic acid (C) to the iS-aaaino 
ester (B) portion of the desired compounds of the 
present invention. Such methodology can be modified 
5 using conventional methods known to those having 
ordinary skill in the art. 

Briefly, in Scheme IV to the 3*-guanidinobenzoic 
acid (C) (prepared in Scheme III) in DHF and 
methylmorpholine was added isobutylchloroformate. The 

10 reaction was stirred and a slurry of the /3-amino ester 
compound (B) (prepared in Scheme II) in DHF and 
methylmorpholine was added portionwise. The reaction 
was stirred, the precipitate filtered and washed with 
DMF. The DHF was removed. The resulting ester is 

15 dissolved in water, washed with ether and LiOH is added 
to the aqueous layer and stirred for approximately 1 
hour. The solution is treated with trif luoroacetic 
acid to pH=5 and the product purified by RPHPLC to 
yield the desired compounds- (D) • 
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SCHEME V 



H02C' 



Step A 

'CQ2H + RiCHO + NH4*CH3Cp2' 



H2 




CO2H 



R30H 



HCI gas 
A 




CO2R3 - 



StepB 



BCX:— N— C 



I 

R6 



•CQ2H + CIC02- 



(1) 



O H-CHi 



*• BOC 



DMF 

(2)(E),NMMinOMF 




— N 



Ri • HCI 
(E) 




CQ2R3 



RI 



HCI/Dioxane 



/y\ O 



I 

R6 



HN--C — C 



(F) 



— NH— ^ 
RI 



CO2R3 



HCI 



' If R11 is not H, alkylation is performed at tNs point of the 
reaction using standard alkylating procedures to forni 

Hijr^Ri HCI >vhich can be used instead of (E) in the 

synthetic methods hereia 
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SCHEME V rCon<;*d) 



St DC 



HCI 



2) HCI 2/ 

(A1) 



= 1-3 



^y^V^^^COjH r-^m^M 1) DEA /-t^m« 
RS * N^s^x**^ DioxaneftijO ^^Nn^ 

S44e.HI 2) HCI ^^^kj^^COaH 

(A2) 



2. 
(A3) 



OMe 2) HCI 



(A4) 
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SCHEME V rcont^d) 

Step C (cont'd) 

aqueous HCI HfeN 
♦ KSCN , ► 



(A5) * R«»— I 



THF 




S-Me 



(AS) ♦ CHal 



THF 



1) DEA 

(A7) ♦ Hn' 



(A7) 



\ Dioxane/HsO 
2) HCI 




i' "4. 



HN 



Rz 
I 

N 



Pyridine 



HaCS^ '^CHs 



N 



SMe 

R2-N^Sl^^^;;:v^Q2H 




DEA 

H2Qdoxane 
A 
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SCHEME V fCnnfc/d^ 



R» ( J ♦ 7MS-N=C=0 t HjKr^N^_,,-s^C02H 

^^l^^- 2) HjO(N«OHCio«f» R» lOl 



3) H* 



1) THF 1 
^s:P<^ 2) NaO»H20/Dioane - "-^t 



(All) 



1) TOF 

CO2H 



2) NaOH/HjO/Dioxane 

3) H* 




^s:J>^2i 2) NaOH/H200ioxane ^ " [Qj 

(Ai3) 

S 
II 

S s 

VSK.^ * 2) NaOHft^OADioxane K)T^ 



3) fT 

(A14) ^ 
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SCHEME V (Con^'d\ 



SteoD 



(A1-14) + CICQ2 



0 »»-ct^ 



DMF 

(2) (F), NMM in DMF 




R1 



CO2R3 



1) UOH/H2O 

2) TFA 



— N 




CO2H 



Ri .TFA 
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Scheme V is illustrative of methodology useful for 
preparing various compounds of the present invention. 
Such methodology is more specifically defined in the 
following examples and in Schemes I-IV. Such 
5 methodology can be modified by one skilled in the art^ 
substituting known reagents and conditions from 
conventional methodology to produce the desired 
compounds • 

Specifically, in Scheme V, Step C: 
10 In the synthesis of intermediate benzoic acids 

(AX) through (AX4), the starting amino benzoic acids 




CO2H 



are either commercially available or 



can be converted to such amino benzoic acids via 
15 reduction of the corresponding nitro benzoic acid, 
which can be obtained commercially or syntheized by 
nitration of the appropriate benzoic acid, followed by 
reduction to the desired amino benzoic acid. These are 
all when is H. If is other than H, alkylation of 
20 the amino fiinctionality can be achieved by conventional 
methodology • 

Furthermore, synthesis of inteannediate (A2) can 
also be accomplished as disclosed generally in US 
3,202,660, Starting with the appropriate amino benzoic 
25 acid. 
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r^m=1-4 

used in the synthesis of intermediates (A3) , 

OMe 



can be synthesized from and (Me)30BF4 in 




o 



dichloromethane • 



\ -HCl used in the synthesis of intermediate 
OMe 



can be synthesized from Y^-CN and MeOH (1 
equivalent) and HCl gas (1 equivalent) in heptane. 

All other reagents in Scheme V are either 
commercially available or readily synthesized by 
10 methodologies known by those skilled in the art. 

Coupling of the intermediates from Scheme V, Step 
C [(Al) through {A14)] with the intermediate (P) (from 
Scheme V Step B) can be accomplished using other 
coupling reagents known to those skilled in the art in 
15 addition to the mixed anhydride method described in 
Scheme V Step to give the final desired products. 
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Scheme VA is illustrative of methodology useful for 
the preparation f aldehydes (R") which are not 
conmercially available, and are used in the preparation of 
^-amino acids as in Scheme V, step A. Such |8-aaino acids 
are then further used to synthesize the compounds of the 
present invention as further exemplified in Scheme V, 
Steps A through D. 

Other such methodologies known to those skilled in 
the art are available and can also be used to synthesize 
aldehydes useful in preparing compounds of the present 
invention . 



4 
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Scheme YI(A) represents an alternative method of 
synthesis of the compoxinds of the Formula I, All 
reagents are either commercially available or are made 
via methods known to those skilled in the art. 

The synthesis of jS-amino esters is as described 
for Compoiind (E) in Scheme V, Step A. 

Alternative methods of coupling, guanidation or 
formation of ureas and thioureas can be used and are 
readily known to those skilled in the art. 

Scheme VI (B) represents another alternative 
synthesis of the compounds of the present invention. 
All reagents are either commercially available or are 
made via standard and known methodologies. 
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Schemes VII (A) and (B) are similar to Schemes 
VI (A) and (B) and provid additional methods of 
synthesis of compounds of the present invention* 
(Scheme VIIB being a more general scheme than Scheme 
5 VIIA.) As in Scheme VI, reagents and conditions are 
not restricted to those defined in these schemes but 
may be substituted for with alternative reagents known 
to those skilled in the art. 
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Scheme VIII is illustrative of the synthesis used 
to form group A in the general Formula I where A is an 
aminothiazoline or aminothiazine. All starting 
materials and reagents are commercially available or 
5 are defined elsewhere in the enclosed Schemes and 
Examples* Alternative methods of coupling or 
alternative reagents and conditions may be employed as 
are known to those skilled in the art. 
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Schemes IX, X and XI are further examples of 
synthesis of particular compounds of the present 
invention. All starting materials and reagents are 
commercially available or are disclosed in the present 
specification. Alternative methods, reagents and 
conditions can be employed by those skilled in the art. 
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Scheme XII 

: For compounds wherein 

■ 

5 1) « COjH 

(E) is the coBunercially available 



10 



15 



20 



25 



2) 



/--C02Et 



•^2^— \ .HCI 
C02Et 



IH— \ 



C02Et X 1) NMM 

BOCNH— <^ + CICO2 — ^ — 

CO2H ,v UKt^7 



(commerdaUy available) 

CQ2Et 



2) HN^ inDMF 



;02Et 



BOCNH-4 R7 Di«a"e/HCi 

^C-NI^ ^ H2N— B7 HCI 

0 S "Re 

((E) from Scheme V, Step A 
when Ri J 

wherein HN denotes an amino acid, the amino acid 

R8 



being protected with the appropriate protecting groups. 

Additional methodologies for fiirther R' groups are 
as follows: 
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SCHEME XII (conH^d^ 



BOC 



J — C02Bn 

NH" C 

CO2H 



(commercially 
available) 



1) B2H6.THF 

2) AcOH/MeOH 



^^QiBn 

BCXJNH— / O 

\— S — Y< 
II 
O 



/— COaBn 

BOCUH—L 

^ — OH 



CHaCb 

CTC MesCL EtsN 

--^P2Bn 

BOCNH—/ 

^— O-S-CH3 
O 



MCPBAorH2Q2 



-^P2Bn 
BOC-NH— / 

li 
O 

-CP2Bn 

BOCNH— ( 



— Y4 K2CO3, DMF 
DMAP 



02Bn 



MCPBA 
or 

H2p2yH20/CH3CN 



BOC 




S— Y< 



(Y4 = aDcyi, aryl, heterocyde 
aO optionally substituted 
as defined in Fomwia I) 



02Bn 



BOCN 




C^Bn 



BOCNH 





HCI/Dioxane 



^^02Bn 
H2N"y .HCI 



♦where: R^=s— CHjS-Y* 

— CH2S— Y« 

11 
O 

— CHiSO^— Y« 



♦These can all be further used as an intermediate such 
as (E) in the various Schemes used to exemplify the 
method of synthesis of the compounds of the present 
invention • 
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SCHEME XII (conH^a) 

In a similar manner, compounds of the present 
invention wherein B} is substituted alkyl can be 
synthesized in the following manner: 



BOCNl 
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SCHEME XTT^ 



OBn 



SwemQx 




OBn 



NucieopNIe, 
e.g. MgXRi 



OBn HCI/dioxane 



OH 



orTFA/CH2Cl2 



n, 



0 



OBn HCI/dioxane 



IswennQx 
O 



1 



orTFA/CH2Cb 



I^OE 
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Scheme XZI A outlines the synthesis of protected 
aspartyl aldehyde from aspartyl alcohol prepared in 
Scheme XII using Swem oxidation procedures and 
elaboration of the aldehyde by reaction with a 
nucleophile, e.g.^ either a commercially available 
Grignard Reagent or a Grignard Reagent prepared by 
standard procediires, to afford the R,-substituted 
aspartyl alcohol derivative. The primary amine product 
may be prepared by removing the BOO group by employing 
standard acidic conditions to provide the intermediate 
^-amino acids (e.g. Scheme I). The BOG protected C-4 
substituted alcohol may be converted to the keto- 
derivative by a second Swem oxidation followed by BOG 
removal to give the desired intermediate amine (e.g. 
Scheme I) . 
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SCHEME XTTT 

* 

To synthesize compounds wherein 



where t = 1 and V9 and ^ are 
both hydrogen: 



NC 




CQ2H 



NH2 



which is then treated in the same manner of further 
derivatization as exemplified in the previous schemes 
for: 



H2N^^^^ XO2H 

o 
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* 

Scheme XIV represents the synthesis of 

aminohydrocoumaurins (see J. Rico^ Tett, Let. . 1994 . 35, 

6599-6602) which are readily opened to form being an 
orthohydroxyphenyl moiety, further substituted by Z^ 
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SCHEME XIV A 



ROHAHCI 




Zi 



Couple to (H) from Scheme 
Vn(B) using either DSC/NMIM or 
IBCF/NMM activation in DMF 

CO2R 

Zio 

either, a. NaOH orUOi in 
dioxane: H2O orTHF: H2O 
orCHaCN: H2O 

orb. Porcine liver esterase 
(PLE) in aqieous buffer or 
T c. aqueous add 




ZIO 



Zio IS the same as defined in Zi 
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Scheme XIV A represents the synthesis of 
aminohydrocoumarin esters from the aminohydrocoumarins 
of Scheme XIV and subsequent coupling with 
intermediates (H) from Scheme VII (B) using either 
5 activation of (H) by DSC/NMM/DMF or IBCF/NMM/DMF 
followed by aminohydrocoumarin ester hydrochloride 
salt/NHN* Siibseguent hydrolysis using standard 
conditions resulted in formation of the carboxylic acid 
derivative . 
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.4- 



THFATtfC to CrC 
b. HCIftiioxane 




Couple to (H) from Scheme 
VIKB) using either DSC/NIVIIVi or 
BCF/NMM activation in DMF 




NaOH or LiOH in dioxane: 
H2O or THF: H2O or CH3CN: 
H2O 



CO2H 
SH 




Z>o Is defined the same as Zt 
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Scheme XIV B represents the synthesis of 4- 
aminohydrothidcoxmarin from thiocoumar ins • 
Thiocoumarins are readily prepared according to J. A. 
Panetta and H. Rapoport, J. Ora> Chem. ^ 1982, 47, 2626- 
5 2628 and references cited therein and may be converted 
to the 4--aminohydrothiocoumarin derivative according to 
the general procediire of Scheme XTV* Coupling of the 
aminohydrothiocoumarin to intermediate (H) from Scheme 
VII (B) can be achieved using methodology similar to 
10 Scheme XIV and XIV A. Hydrolysis to give the 

carboxylate-thiol product is readily achieved using a 
base (e.g. LiOH or NaOH) in an aqueous organic solvent. 
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Scheme XVI represents an alternate synthesis of the 
compoxinds of the present invention wherein A is 
represented by cyclic guanidines. Alternate reagents and 
materials Jcnovn to those skilled in the art can be 
substituted appropriately as readily recognized by one 
skilled in the art to produce the desired compounds. 
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Scheme XVII depicts methods of synthesis wherein A is 
represented by a 5 or 6 membered cyclic guanidine. 

AA through FF can be hydrogen or the additional 
siibstituents as defined above where A is a dinitrogen 
heterocycle, provided the appropriate substituted diamine 
is either commercially available or can be readily 
synthesized by one skilled in the art. 
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Schemes XVIII-XX represent synthesis of potential 
pro*drugs where either one or two of the guanidine 
nitrogens are derivatized with a potentially labile 
functionality. These methods are intended to be merely 
5 illustrative of methodology for preparing the compounds of 
the present invention, and not limiting thereof in either 
scope or spirit* Other methodologies, reagents and 
conditions known to those skilled in the art may be 
employed to synthesize the compounds of the present 
10 invention. 
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Scheme XXI further illustrates examples of potential 
pro-drugs r active entities of compounds of the present 
invention* 

In particular. Scheme XXI illustrates the synthesis 
of N-hydroxy or N-alXoxy analogues of cyclic and acyclic 
guanidine compounds* 

The cited references provide synthetic details of the 
appropriate derivatization of the anilines exemplified in 
Scheme VIB. 
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Example A 

Preparation of benzy 1-3 -M-t-Boc-amino-A -hydroxy- ( 3 S ) - 
butyrate 

tBOC— NH O 




10 

N-t-Boc-L-aspartic acid, /S-benzyl ester (75 g, 20 
mmol) was dissolved in THP (30 ml) and added dropwise 
over a period of 30 minutes to BH3-THF (400 ml, 40 mmol) 
at 0»C under a Nj atmosphere. After the solution was 

15 stirred for 2.5 hours at O^C, the reaction was quenched 
with 10% acetic acid in MeOH (50 ml), and the solvent 
was evaporated. The residue was dissolved in ether 
(200 ml) and washed with IN HCl, saturated KjCO,, water 
and dried over MgS04, The product was isolated by 

20 removal of the solvent in vacuo (mp 56-57 from 

isopropyl ether /hexane) . *H-NMR (d^-DMSO) 6 1.4 (s, 
9H), 2.68 (d, 2H, J=6 Hz), 3.82 (d, 2H, J=5 Hz), 4.01 
(m, IH), 5.16 (s, 2H), 5.21 (bs, IH) , 7.37 (bs, 5H) . 
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Examnle B 

Preparation of ben2yl-3-aiaino-4-(anthranilate)-(3S)- 
butyrate. 



10 




Benzyl-3-N-t-Boc-a]nino-4 -hydroxy- (3S) -butyrate 
from Example A (10 g, 32 mmol) was dissolved in 
dimethylformamide (50 ml) followed by triethylamine 
(4.4 g, 46 mmol). Isatoic anhydride (5.0 g, 3 mmol) 
15 was added and the solution was stirred for 24 hours at 
25 After the reaction (monitored by RPHPLC) was 
complete, water was added and the product extracted 
with ethyl acetate (100 mL) and dried over Na2S04. upon 
evaporation of solvent 12 g of a yellow oil was 
20 obtained. To this oil, was added dioxane (20 mL) 

followed by 4N HCl in dioxane (20 mL) . The reaction 
was left to proceed for 4 hours, ether was added and an 
oily mass separated from the solution. Ether was again 
added to the oily mass and decanted. This procedure 
25 was repeated two times. Ether was added to the semi 
solid and stirred vigorously for 16 hours. A white 
solid was obtained having MS and NMR consistent with 
the proposed structure. 
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Example BB 



Preparation of 3-nitroben2oyl glycine: 

O 0 



H 





Glycine (20 g, 266 mmol) was added to water (200 
mL) , followed by potassitim hydroxide (20 g, 357 mmol) 
and cooled to 0«C in an ice bath. To this solution was 
added B-nitrobenzoyl chloride (20 g, 108 mmol) in 
acetonitrile (20 mL) drop-wise over a 10 minute period. 
After the reaction was complete (3-4 hours) 
concentrated hydrochloric acid was added until pH = 2 
followed by saturated aqueous NaCl (75 mL) . The 
product was filtered, washed with water and air dried 
(22 g, 90% yield). »H-NMR (d^-DMSO) S, 3.92 (d, 2H, J = 
6.1), 7.9 (t, IH, J = 7.9), 8.3 (t, IH, J « 5.6), 8.35 
(m, 2H), 8.69 (s, IH) , 9.25 (t, IH, J = 7.2 Hz) . MS 
(FAB) m/e 231.0 (M+Li+) . 

Elemental Analysis 

CyigNjOs Calc'd.: C, 45.89 H, 4.25 N, 9.92 



Found: 



C, 45.97 H, 4.44 



N, 10.11 
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• » 

Example C 

Preparation of N- ( 2 - [ [ ( 3 -nitropheny 1 ) carbony 1 ] amino ] -i- 
oxoethyl]-/}-alanine, ethyl ester 




N,N'-Disuccinimidyl carbonate (14 g, 5.5 maol) was 
added to 3-nitrobenzoyl glycine {lo g, 4.5 nmol) of 
Example BB in dry dimethylformamide (30 nL) followed by 
H,H-dimethylaminopyridine (200 mg) . After a period of 
1 hour beta-alanine ethyl ester hydrochloride (7 g, 4.6 
mnol) in 20% aqueous potassium carbonate (50 nL) was 
added in one portion. After complete reaction the 
product was collected by filtration (14 g, 97% yield) . 

'H-NMR (dj-DMSO) 6, 1.18 (t, 3H, J = 7.2 Hz) , 2.46 (t, 
2H, J - 7.0), 3.34 (q, 2K, J, - 6.7 Hz, Jj » 12.6 Hz), 
3.87 (d, 2H, J = 5.9 Hz), 4.05 (q, 2H, J, - 7.4 Hz, Jj = 
14.2 Hz), 7.8 (t, IH, J = 8.0 Hz), 8.1 (t, IH, J = 5.6 
Hz), 8.35 (m, 2H), 8.71 (s, IH) , 9.22 (bs, IH) . 

MS (FAB) m/e 324.2 (M+H+) . 

Elemental Analysis 

C,4H,7N30s HjO Calc'd.: C, 49.26 H, 4.99 N, 12.32 

Found: C, 49.42 H, 5.01 N, 12.21 
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Example D 

Preparation of methyl 3-[ [ (cyanoimino) (methylthio)- 
niethy 1 ] amino ] benzoate 




CO^Me 



A stirred mixture of 3-aminomethylben2oate (6.04 
g, 40 mM) and dimethyl N-cyanodithioiminocarbonate 
(11.96 g, 80 mM) in pyridine (70 ml) was heated at 
reflux under a nitrogen atmosphere for 2.5 hours. The 
reaction mixture was cooled to room temperatiire. On 
standing overnight at room temperature the title 
compound crystallized from the reaction mixture 
affording 6.2 g (two crops). The title compound was 
used without further purification in the proceeding 
examples. 

NMR was consistent with the proposed structure. 
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Preparation of methyl 3-[ [ (cyanoimino) [ (phenylmethylj- 
aminojmethyl ] amino] benzoate 




A stirred mixture of the compound from Example D 
(1.0 g) and benzylamine (440 mg) in ethanol (15 ml) was 
heated at ref Ixix under a nitrogen atmosphere for 3 
hours. The reaction mixture was cooled to room 
texiperature • on standing overnight at room temperature 
a white solid was obtained and isolated by filtration 
(720 mg) . The crude filtrate was further purified by 
chromatography on silica (eluant; ethyl acetate /hexane, 
1:1) to afford the title compound (550 mg) as a white 
solid. 

NMR was consistent with the proposed structure. 
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Example F 

Preparation of methyl 3-[ [ (cyanoimino) (methylamino)- 
methyl ] amino] benzoate 




The title compoiind was prepared as described in 
Example E, replacing benzylamine with an equivalent 
amount of methylamine. The title compound was obtained 
as a white solid (55% yield) . 

NMR was consistent with the proposed structure. 
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Example G 



PCTAJS96/13500 



Preparation of methyl 3-[ [amino (cyanoimino) methyl]- 
amino] benzoate 




C02Me 



10 A mixtiire of the compoiind from Example D (1,0 g) 

and ammoniim hydroxide (2 ml) in ethanol (20 ml) was 
heated at 70 • in a sealed tube for 3.5 hours. The 
reaction mixture was cooled to room temperature and 
reduced to half its volume. After standing overnight 

15 at room temperature a white solid was obtained, which 
was isolated by filtration and washed with methanol. 
This afforded the title compound (389 mg) as a white 
solid. 

NMR was consistent with the proposed structure. 
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Example H 



PCT/US96/13500 



Preparation of methyl 3-[ [ (cyanoimino) (ethylamino) - 
methyl ] amino ] benzoate 

5 




COzMe 



10 

The reaction was carried out as described in 
Example 6 except ammonitim hydroxide was replaced with 
an equivalent amount of ethyl amine. This afforded the 
title compound (78%) as a white solid. 
15 NMR was consistent with the proposed structure. 
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Preparation of 3-[ [ (cyanoimino) (phenyll^ethyl)amino]- 
Illethyl ] amino] benzoic acid 




To a stirred solution of the compoxmd from Example 
E (250 mg) in THP (2 ml) and MeOH (2 ml) , iN-NaOH (2 
ml) was added. The reaction mixture was stirred at 
room temperature for 2 hours and concentrated in vacuo 
to afford a white solid. The residue was acidified by 
suspension in water followed by addition of IN-HCl. 
The resultant solid was filtered, washed with diethyl 
ether and dried to afford the title compound (140 mg) 
which was used in subsequent examples without further 
purification. 

NMR was consistent with the proposed structure. 
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Example J 

Preparation of 3- [[ (cyanoimino) (methylamino) methyl] 
amino] benzoic acid 




10 The title compound was prepared as described in 

Example I except the compoimd of Example E was replaced 
with an equivalent amoixnt of the compound of Example F. 
This afforded the title compound (87%) as a white 
solid. 

15 NHR was consistent with the proposed structiire. 
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Example . 



Preparation of 3-t [amino (cyanoimino) methyl] amino ]- 
benzoic acid 

5 



The title compound was prepared as described in 
Example I except that the compoiind of Excunple E was 
replaced with an equivalent amount of the compound of 
Example G. This afforded the title compound (92%) as a 
white solid. 

NMR was consistent with the proposed structure. 
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Example L 

Preparation of 3- [[ (cyanoimino) (ethylamino) methyl ]- 
amino] benzoic acid 

5 



H 




The title compound was prepared as described in 
Example I except that the compound of Example E was 
replaced with an equivalent amount of the compound of 
Example H. This afforded the title compound (81%) as a 
15 white solid. 

NMR was consistent with the proposed structiure. 
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Example M 

Preparation of si*9uanldinohippuric acid HCl 



NH 



5 




Step A 

10 A solution of glycine (200 g) and KOH (200 g) in 

water (lOOO ml) at 0»C was treated dropwise with a 
solution of ffl-^nitrobenzoyl chloride (lOO g) in 
acetonitrile (lOO ml) . The reaction was allowed to 
warm to room temperature and was stirred for 4 hours. 

15 12N aqueous HCl was added until pH <2. The reaction 
was allowed to stand overnight at room temperature. 
The resulting solid was filtered and washed with water 
(2 X 250 ml) and dried in vacuo at eo^C. 100 g of b- 
nitrohippuric acid was isolated. MS, *H-NMR and CHN 

to analysis were consistent with the desired product. 

Step B 

A suspension of m-nitrohippuric acid (50 g) and 5% 
Pd/C (5 g) in methanol (200 ml) was subjected to 50 psi 
5 of Hj. After 2 hours, the reaction was filtered. The 
resulting gray solid was washed with 2% aqueous HCl (2 
X 250 ml) . The yellowish solution was lyophilized to 
give ffi-aminohippuric acid HCl (30 g) . 

0 Step c 

A mixture of a-aminohippuric acid HCl (lo g) , NMM 
(12 ml) and IH-pyrazole-l-carboxamidine HCl (8.3 g) in 
dioxane (80 ml) and water (20 ml) was refluxed for 6 
hours. The heat was removed and the reaction cooled to 
5 reom temperature. Saturated aqueous NaCl (lo ml) was 
added and th reaction mixture was filtered. The 
resulting solid was washed with dioxane (20 ml) 



wo 97/08145 



PCT/US96/13500 



- 101 - 

followed by acetone (20 ml) . The salmon color solid 
was dissolved in 1:1 CHjCNiHjO and treated with 20% 
aqueous HCl (pH <3). The lyophilized solid, 
B-guanidinohippuric acid HCl (lo g) , had MS, >H-NMR and 
CHN analysis that were consistent with the desired 
product. 
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Example N 

Preparation of methyl 3-[[(cyanoinino) ( (2- 
pyr idiny Imethy 1 ) amino ] methyl ] amino ] benz oate 

5 

H 

i 



10 




The title compound was prepared following the 
15 procediire described in Example E^ replacinig benzyl 
amine with an equivalent amount of 2-(aminomethyl)* 
pyridine. The title compound was obtained as a white 
solid (75% yield). 

NMR was consistent with proposed structure. 



5 
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Example o 

Preparation of 3-[ ( (cyanoimino) [ (2-pyridinyljnethyl) - 
aBino]methyl)a]nino]benzoic acid 

H 

J.__>.'^^^^ ^COzH 



10 




The title compound was prepared following the 
15 procedure described in Example I except that the 

compound of Example E was replaced with an equivalent 
amount of the compound of Example N. This afforded the 
title compound as a white solid (70% yield) . 

NMR was consistent with the proposed structure. 
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Example P 

Preparation of methyl 3-[[ (cyanoimino) [ (3- 
pyridinylmethy 1 ) amino ] methyl ] amino ] benzoate 




The title compound was prepared following the 
procedure described in Example E, replacing benzyl 
amine with an equivalent amount of 3**(aminomethyl)- 
pyridine* The title compound was obtained as a white 
solid (70% yield). 

NMR was consistent with the proposed structure. 
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Example O 

Preparation of 3-[ [ (cyanoimino) [ (3-pyridinyllnethyl)- 
anino]]Dethyl}aIlllno]benzoic acid 

5 



10 




15 The title compound was prepared following the 

procedure described in Example I except that the 
compound of Example E was replaced with an equivalent 
amount of the compound of Example P. This afforded the 
title compound as a white solid (65% yield) • 

20 NMR was consistent with the proposed structure. 
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EXAMPLE R 



Preparation of 




CO2H 



10 

To a stirred solution of DL-3-ainino-3 -phenyl 
propionic acid (16.5 g, 0.1 M) , dioxane (160 ml) ^ water 
(40 ml)^ and trie thy lamine (25 ml) were added di-tert- 
butyl dicarbonate (18.6 9, O.l mole). The reaction 

15 mixture was stirred at room temperature for 16 hours. 
The reaction mixture was concentrated in vacuo to 
afford an oily gum which was dissolved in ethyl 
acetate. The resulting solution was washed with water, 
saturated NaCl and water. The organic layer was 

20 separated, dried (Na2S04) and evaporated to afford the 
crude product (8-9 g) , which was taken up in the next 
step (Example S) without further purification. 

NMR was consistent with the proposed structure. 
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EXAMPLE S 

Preparation of 



5 



10 




To a stirred solution of the compound from Example 
R (8.3 g, 30 nmole) in DMF (50 ml), KjCOj (10 g) and 
benzyl bromide (5.7 g, 30 mmole) were added. The 

15 reaction mixture was stirred tinder a nitrogen 

atmosphere at room temperature for 16 hours. The 
reaction mixtxare was diluted with water (400 ml) and 
extracted with ethyl acetate. The organic layer was 
separated and washed with water, 5% NaHCO,, water, dried 

20 (Na2S04) and concentrated in vacuo to yield the crude 

ester (8.5 g). The title compound was used in the next 
step (Example T) without further purification. 

NMR was consistent with the proposed structure. 
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EXAMPLE T 

Preparation of 



5 



10 




To a stirred solution of the compoimd from Exsunple 
S (2.0 9) in methylene chloride (20 ml), 
trifluoroacetic acid (20 ml) was added and the reaction 
15 mixture was stirred at room temperature for 16 hours. 
The reaction mixture was concentrated In vacuo to 
afford 2*05 g of crude product, which was taken up in 
the next step (Example U) without further piirif ication. 

MHR was consistent with the proposed structure. 
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EXAMPLE U 

Preparation of 

5 . 0 

HN— CH2— C— NH-CH 
t-Boc 

0 

10 

A Stirred solution of N-t-Boc-Glycine (876 mg, 5 
mmole) , methylene chloride (20 ml) , N-methylmorpholine 
(1.01 g) at O^'C, ZBCF (690 mg) was added and the 
reaction mixture was stirred at O^C for 15 minutes. 

15 The product of Example T (1.845 g) was added to the 
reaction mixture at 0«C. The reaction mixture was 
warmed to room temperature and was stirred for a 
further 6 hours. The mixture was washed with water, 
followed by saturated sodium bicarbonate solution and 

20 water, dried (Na2S04) , and concentrated in vacuo to 
afford crude product (2.2 g) . The crude product was 
purified through a flash column using 
92.5:7:0.5/CHCl3:ethanol:NH40H as eluent to give the 
title compound (1.82 g) as an oil. 

25 NMR spectrum was consistent with the proposed 
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EXAMPLE V 



Preparation of 



H2N— CH2— C— NH— CH 





.7FA 



To a stirred solution of the product of Example U 
(1.8 g) and methylene chloride (20 ml) was added 
trif luoroacetic acid (12 ml) , and the reaction mixture 
15 was stirred at room temperature for 16 hours. The 
mixture was concentrated in vacuo to afford crude 
product (1.7 g) as an oily gum, which was used in the 
next step (Example 132, Example 133, Example 134) 
without further purification. 
20 NMR was consistent with the proposed structure. 
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Example 1 

Preparation of (±) ethyl iS-[ t2-[ [ [3-[ (aminoiminomethyl) « 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] pyr idine-3 - 
5 propanoate, bis(trif luoroacetate) salt 



10 




Step A 

15 To 3-pyridine carbbxaldehyde (300 ml) in 2- 

propanol (3 liters) was added ammonium acetate (297 g) 
followed by malonic acid (398 g) . The reaction mixture 
was stirred at reflux for 5 hours* The precipitate was 
filtered while hot and washed with hot isopropanol (2 

20 liters) . The resulting white solid was then dried to 

yield DL-3-amino-3-(3-pyridyl) propionic acid (220 g) as 
a white solid. 

NMR and MS were consistent with the desired 
product . 

25 

Step B 

DL-3-amino-3-(3-pyridyl) propionic acid (220 g) 
from Step A was slurried in absolute EtOH (3.6 liters). 
HCl gas (one lecture bottle - % lb) was bubbled into 

30 the reaction while stirring over 40 minutes (slow 
exotherm to 61«C) . The slurry was then heated at 
reflux for 4 hours (a solution forms after 1 to 1.5 
hours). The reaction mixture was cooled to 5® c in an 
ice bath. After stirring at 5«C for 1.5 hours, the 

35 resulting white precipitate was filtered and washed 
thoroughly with ether. After drying under vacuum at 
SO'^C, the yield of ethyl DL-3-amino-3-(3- 
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pyr idyl) propionate dihydrochloride was 331.3 g a$ a 
white solid. 

NMR and MS were consistent with the desired 
product. 

5 

Step C 

To ethyl DL-3-amino-3-(3-pyr idyl) propionate 
dihydrochloride (220.6 g, 0.83 mole) from Step B in 
anhydrous THP (2 liters) and triethylamine (167.2 

10 1.65 moles), N-t-BOC-glycine N-hydroxysuccinimide ester 
(225 g, 0.826 moles) (Sigma) was added in several 
portions at 5-10 "^C (no exotherm) . The reaction mixture 
was stirred overnight at room temperature. The 
resulting precipitate was filtered emd washed with THF. 

15 The solvent from the filtrate was then removed under 

vacuum. The residue was taken up in ethyl acetate (2.3 
liters) . The ethyl acetate layer was washed with 
saturated sodium bicarbonate (2 x 900 ml) and 1^0 (3 x 
900 ml), dried over HgS04 and removed ' under vacuum. The 

20 residue was slurried overnight in 10% ethyl 

acetate/hexane (2.5 liters). The precipitate was 
filtered, washed with 10% ethyl acetate/hexane (1 
liter), then hexane, then dried to yield ethyl j?-[[2'- 
t [ ( 1 # 1-dimethylethoxy ) carbonyl ] amino] acetyl ] amino] - 

25 pyridine-3-propanoate (233 g) as a white solid. 

NMR and MS were consistent with the desired 
structure • 

Step D 

30 Ethyl fi^i [2-t [ (1, 1-dimethylethoxy) carbonyl] amino] - 

acetyl] amino] pyr idine-3-propanoate (from Step C) (232 
g, 0.66 mole) was dissolved in warm dioxane (1 liter). 
After cooling to room temperature, 4M HCl in dioxane 
(1.6 liters) (Aldrich) was slowly added. A white 

35 precipitate formed after several minutes and then 

turned to a thiclc goo. After 2 hours, the solvent was 
decanted off. The goo was slurried in ether and the 
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ether decanted off until a white solid resulted. This 
was dried under vacuum to yield ethyl 0-[(2^ 
euainoacety 1 ) amino ] pyr idine-3 -propanoate , bis 
hydrochloride salt (224.2 g) as a white hygroscopic 
solid. 

NNR and MS were consistent with the desired 



step E 

10 To 3,5-dimethylpyrazole-l-c2urboxamidine nitrate 

(6 g, 0.03 mole) (Aldrich) and diisopropylamine (3.8 g, 
0.03 mole) in dioxane (20 ml) and HjO (10 ml] was added 
3*aminobenzoic acid (2.7 g, 0.02 mole). The reaction 
was stirred at reflux for 2.5 hours then overnight at 

15 room temperature. The resulting precipitate was 
filtered, washed with dioxane/KjO and dried. The 
precipitate was then slurried in HjO and acidified with 
concentrated HCl until a solution formed. The solvent 
was removed under vacuum and the residue was slurried 

20 twice in ether (ether decanted off) • The product was 
dried \inder vacuum to yield 3-guanidinobenzoic acid 
hydrochloride (1.77 g) as a white solid. MS and NHR 
were consistent with the desired structure. 



25 Step F 

To the product from Step E (0.49 g, 0.0023 mole) 
and N-methylmorpholine (0.23 g, 0.0023 mole) in 
anhydrous DHF (8 ml) was added isobutylchloroformate 
(0.31 g, 0.0023 mole) at ice bath temperature. After 
30 stirring for 5 minutes at ice bath temperature, a 

slurry of the product from Step D (0.73 g, 0.0023 mole) 
and N-methylmorpholine (0.46 g, 0.0045 mole) in 
anhydrous DNF (8 ml) was added in one portion. The 
reaction mixture was stirred overnight at room 

* 

35 temperature. The solvent was removed under vacuum on a 
78 ®C water bath and the product was isolated by RPHPLC 
to yield (±)ethyl j8-[ t2-[ C[3-[ (aminbiminomethyl)- 
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amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] pyr idine-3 - 
propanoate, bis(trifluoroacetate) salt (800 mg) as a 
hygroscopic white solid. MS and NHR were consistent 
with the desired structure. 
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Example 2 



Preparation of (±)i8-[ [2-[ [ [3-[ {aminoiininoiBethyl)amino]- 
phenyl ] carbony 1 ] amino ) acetyl ] amino ] pyridine-3 -propanoic 
5 acid, bis(trifluoroacetate) salt 



To the product from Example 1 (700 mg, 0.001 
mole), in HjO (20 ml) was added LiOH (160 mg, 0.0038 
mole) • The reaction mixtiire was stirred for 1 hour at 
room temperatiir e . After lowering the pH to ^5 with 
20 TFA, the product was isolated by RPHPLC to yield (±)j3- 
t [ [3-[ (aminoiminomethyl) amino] - 

phenyl ] carbony 1 ] amino] acetyl ] amino ] pyridine-3 -propanoic 
acid, bis(trifluoroacetate) salt (640 mg) as a white 
solid. MS and NMR were consistent with the desired 



10 



(RS) 




2TFA 



15 
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Example 3 

Preparation of (±) ethyl i3-t[2-[[[3-[ (alninoiminomethyl)- 
alnino]phenyl] carbonyl] amino] acetyl] amino] 
benzenepropanoate, trifluoroacetate salt 




The above compound was prepared according to the 
methodology of Example 1, substituting an equivalent 
amount of benzaldehyde for 3*-pyridinecarboxaldehyde in 
Step A. 

NMR and MS were consistent with the desired 
structure. 
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Example 4 

Preparation of (±)i8-[(2-[ [ [3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino] acetyl ] amino] benzene- 
5 propanoic acid, trif luoroacetate salt 



10 




15 To the product of Example 3 (0.37 g, 0.0007 mole) 

in Hp (10 ml) was added LiOH (80 mg, 0.002 mole). The 
reaction mixture was stirred at room temperature for 1 
hour. The pH was lowered to ss3 with TFA and the 
product was isolated by RPHPLC to yield i5-[[2-t[[3- 

20 [ ( aminoiminomethy 1 ) amino ] phenyl ] carbony 1 } * 
amino] acetyl] amino] benzenepropanoic acid, 
trif luoroacetate salt (280 mg) as a white solid. MS 
and NMR were consistent with the desired structure. 
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Example 5 

Preparation of (±)ethyl /8-[t2-[[[3-[(aminoiminomethyl) 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -l , 3 - 
5 benzodioxole-5-propanoate, trif luoroacetate salt 



10 




15 The above compoiznd was prepared according to the 

methodology of Example 1, substituting the equivalent 
amount of piperonal (Aldrich) for 3-pyridinecarbox-* 
aldehyde in Step A. . 

MS and NMR were consistent with the desired 

20 structure. 
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Example 6 

Preparation of (±)^-[ [2-[ [[3-t (aminoininomethyDaminol- 
phenyl ) carbony 1 J amino] acetyl ] amino] -1 , 3-benzodioxole«5- 
5 propanoic acid, trif luoroacetate salt 



10 




To the product of Example 5 (0.35 g, 0.0006 mole) 
15 in HjO (40 ml) and CHjCN (5 ml) was added LiOH (70 mg, 

0.0017 mole). The reaction mixtxire was stirred at room 
temperature for 1 hoxir. The pH was lowered to a=4^5 

■ 

with TFA and the product was isolated by RPHPLC to 
yield (±)/8-[ [2-[ [ [3-[ ( amino iminomethyl)- 
2 0 amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino 1^1,3- 

benzodioxole-5-propanoic acid, trif luoroacetate salt 
(280 mg) as a white solid. MS and NMR were consistent 
with the desired structure. 
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Example 7 

* 

Preparation of (±) ethyl /?-[[2-tt[3-[(aininoiminoiaethyl)- 
amino ] naphthalen-l-*y 1 ] carbony 1 ] amino ] acetyl ] amino ] - 
5 pyridine-3**propanoate, bi8(trif luoroacetate)salt 




(RACEMC) 

15 

step A 

To methyl 3-nitro-l-naphthoate (2.5 0.011 
mole) (Aldrich) in MeOH/HjO (40 ml)(l:l) was added LlOH 
(1.8 g, 4 equivalents). The solution was stirred 

20 overnight at room temperature. The solvent was removed 
under a stream of N,. The residue was dissolved in H2O 
and the solution acidified with concentrated HCl. The 
resulting precipitate was filtered, washed with KjO and 
dried to yield 3-nitro-l-*naphthoic acid (2.18 g) as a 

25 white solid. 

Step B 

3-Nitro-l-naphthoic acid (1.77 g, 0.008 mole) was 
dissolved in a minimum of warm HeOH. 10% Pd/C (300 mg) 
30 was added and the reaction shaken on a Parr shaker 

under 50 psi H2 for 5 hours. The catalyst was filtered 
through celite and the solvent was removed under 
vacuum. The residue was dried to yield 3-amino-l- 
naphthoic acid (1.43 g) as a pink colored solid. 
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Step C 

To 3 , S-dimethylpyrazole-l-carboxamidine nitrate 
(1.6 g, 0.008 mole) (Aldrich) and diisopropylethylamine 
(1*02 g, 0.008 mole) in dioxane (5 ml) and HjO (2.5 ml) 
5 was added 3-amino-l-naphthoic acid (1 0.0053 mole). 
The reaction mixture was stirred at reflux overnight. 
The reaction was cooled to room temperature and the 
precipitate was filtered, washed with dioxane/HjO then 
dried. The precipitate was then slurried in HjO and 
10 acidified with concentrated HCl. The solvent was 

removed tinder vacuum on a 70»C water bath. The residue 
was slurried in ether 3 x (ether decanted off), then 
dried under vacuim to yield 3-guanidino-l-naphthoic 
acid hydrochloride (460 mg) as a white solid. 

15 

Step D 

To 3-guanidino-l-naphthoic acid hydrochloride (400 
mg, 0.0015 mole) and N-methylmorpholine (150 mg) in 
anhydrous DMF (8 ml) was added isobutylchloroformate 

20 (210 mg) at ice bath temperature • After stirring at 
ice bath temperature for 5 minutes, a slurry of the 
product from Example 1, step D (490 mg, 0.0015 mole), 
N-methylmorpholine (300 mg) and anhydrous DMF (6 ml) 
was added in one portion. The reaction mixture was 

25 stirred overnight at room temperature. The solvent was 
removed under vacuiim on a 78 water bath. The product 
was isolated by RPHPLC to yield (±)ethyl iS-[[2-[t[l- 
t ( amino iminomethyl) amino] naphthalen-3-yl ]carbonyl)- 
amino ] acetyl ] amino ] pyr idine-3 -propanoate , 

30 bis (trifluoroacetate) salt (410 mg) as a white solid. 

NMR and HS were consistent with the desired 
structure . 
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Example 8 

Preparation of (±)/3-[ [2-t t [3-[ (ajninoiminomethyl)- 
aminojnaphthalen-l-yljcarbonyljamino] acetyl]amino] - 
5 pyridine-3 -propanoic acid, bis(trif luoroacetate) salt 



10 




(RACEMiC) 



15 . To the product of Example 7, Step D (280 mg, 

0.0004 mole) in Hfi (15 ml) and CHgCN (2 ml) was added 
(70 mg, 0.0016 mole) LiOH* The reaction mixture was 
stirred at room temperature for 1 hour. The pH was 
lowered to 5 with TFA and the product was isolated by 

20 RPHPLC to yield (±)iS-[ [2-( [ [l-[ (aminoiminomethyl)- 
amino] naphthalen-3-yl ] carbonyl ] amino] acetyl ] - 
amino ]pyridine-3 -propanoic acid, bis (trif luoroacetate) 
salt (240 mg) as a hygroscopic white solid. MS. and NMR 
were consistent with the desired structure. 
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Example 9 

Preparation of (±)ethyl t2-[ [ [3-[ (4,5-dihydro-lH- 
imidazol-2 -y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
5 amino ]pyricline-3-propanoate, bis (trif luoroacetate) salt 



10 




To 2 -methylthio-2 -imidazoline hydroiodide (14,6 g, 
15 0.06 mole) (Aldrich) and diisopropylethyleuaine (7.6 g, 
0.06 mole) in dioxane (40 ml) and HjO (20 ml) was added 
3-aminobenzoic acid (5.4 g, 0.04 mole). The reaction 
was stirred overnight at reflux. The solution was 
cooled in an ice bath and the resulting precipitate was 
20 filtered and washed with dioxane. The crude product 

was purified by RPHPLC to yield 3-(2-aminoimidazoline) - 
benzoic acid (800 mg) . 

■ 

Step B 

25 To the product from Step A (400 mg, 0.00125 mole) 

and N-methylmorpholine (130 mg, 0.00125 mole) in 
anhydrous DHF (8 ml) was added isobutylchloroformate 
(170 mg, 0.00125 mole). After stirring at ice bath 
temperature for 5 minutes, the product from Example l, 

30 Step D (410 mg, 0.00125 mole) and N-methylmorpholine 

(250 mg, 0.0025 mole) in anhydrous DMF (6 ml) was added 
in one portion. The reaction mixture was stirred 
overnight at room temperature. The solvent was removed 
under vacuum on a 79 water bath and the product was 

35 isolated by RPHPLC to yield (±)ethyl jS-t [2-[ [ [3-[ (4,5- 
dihydro-lH-imidazol-2-yl) amino ] phenyl] carbony 1 ] sunino] - 
acetyl ] amino ] pyr idine-3 -pr opanoate , 



wo 97/08145 



PCT/US96/13500 



- 124 - 

bis(trifluoroacetate) salt (600 mg) as a hygroscopic 
white solid. MS and NMR were consistent with the 
desired structure. 
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Example 10 

Preparation of (±)/J-t t2-[ [ t3-[ (4,5-dihydro-lH-iniidazol- 
2 -y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] pyridine- 
s-propanoic acid, bis(trifluoroacetate) salt 



10 




To the product of Example 9, Step B (450 mg, 
0.00068 mole) in HjO (20 ml) was added LiOH (110 mg, 

15 0.0027 mole). The reaction mixture was stirred at room 
temper atxire for l hour. The pH was lowered to 5 with 
TFA and the product was isolated by RPHPLC to yield 
(±)i5-I [2-[ t [3-[ (4,5-dihydro-lH-imida2ol-2- 
y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ) eunino ] -pyridine- 

20 3-propanoic acid, bis(trifluoroacetate) salt (250 mg) 
as a hygroscopic white solid. MS and NMR were 
consistent with the desired structure. 
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Examnle li 



Preparation of (±) ethyl /8-[[2-[[[3-[(3, 4,5,6- 
tetrahydro-2H-azepin-7-yl) euainojphenyl] carbonyl] - 
amino] acetyl ] amino] pyridine-3-propanoate, 
bis (trif luoroacetate) salt 




To l-a2a-2-methoxy-l-cycloheptene (3.67 g, 0.0288 
mole) (Aldrich) in absolute ethanol (20 ml) was added 3- 
aminobenzoic acid hydrochloride (5 g, 0.0288 mole). A 
solution quickly formed. The reaction mixture was 
stirred overnight at room temperature. The resulting 
precipitate was filtered, washed with ether and dried 
under vacuum to yield 3-(l-a2a-2-amino-l-cycloheptene)- 
benzoic acid (4.9 g) . 

Step B 

To the product from Step A (0.5 g, 0.0019 mole) 
and N-methylmorpholine (0.19 g, 0.0019 mole) in 
anhydrous DMF (8 ml) was added isobutylchloroformate 
(0.25 g, 0.0019 mole) at ice bath temperature. After 
stirring at ice bath temperature for 5 minutes, a 
slurry of the product from Example i, step D (0.6 g, 
0.0019 mole) and N-methylmorpholine (0.38 g, 0.0037 
mole) in anhydrous DMF (7 ml) was added in one portion. 
The reaction mixture was stirred overnight at room 
temperature. The s Ivent was removed under vacuum on a 
78 »C water bath and the pr duct was isolated by RPHPLC 
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to yield the title compound (490 mg) . NMR and MS were 
consistent with the desired structure. 
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Example 12 

Preparation of (±) i3-[t2-[[[3-[(3,4/5,6-tetrahydro-2H- 
azepin-T-yl) amino] phenyl ] carbonyl ] amino] acetyl ) amino] - 
5 pyridine-3 -propanoic acid, bis(trifluoroacetate) salt 



10 




To the product of Example 11, step B (400 mg, 
0.00058 mole) in H2O (20 ml) was added LiOH (80 mg, 

15 0.0019 mole). The reaction mixture was stirred at room 
temperature for 1 hour. The pH was lowered to 4.5 with 
TFA and the product was isolated by RPHPLC to yield 320 
ng of (±) /3-t[2-[t[3-[ (3,4,5, 6-tetrahydro-2H-azepin-7- 
yl) amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] pyr idine-3 - 

20 propanoic acid, bis(trif luoroacetate) salt as a white 
solid. MS and NMR are consistent with the desired 
structure. 



wo 97mus 



PCT/US96/13500 



- 129 - 

Example 13 

Preparation of (±)ethyl /S-t [2-[ [ [3-[ (3,4,5,6- 
tetrahydr o-2H-azepin-7 -y 1 ) amino ) phenyl ] carbony 1 ] amino ] 
5 acetyl ] amino ] -1 , 3 -benzodioxole-5-propanoate , TFA salt 



10 




TFA 



The above compoxind was prepared according to the 
15 methodology of Example 11, substituting the equivalent 
amount of plperonal (Aldrich) for 3-pyridine- 
carboxaldehyde in Example 1, Step A, in Example 11, 
Step B. 

MS and NMR were consistent with the desired 
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Example 14 

Preparation of (±) /8-[[2-[ [ [3-[ (3,4,5, 6-tetrahydro-2H- 
a2epin-7-yl ) amino] phenyl ] carbony 1 ) amino] acetyl ] amino ] - 
l,3-benzodioxole-5-propanoic acid, TFA salt 



10 




To the product of Example 13 (0.46 g., 0.00091 
mole) in H,© (lO ml) and dioxane (7.5 ml) was added LiOH 

(80 mg, 0.0018 mole). The reaction was stirred at room 
temperature for 2 hours. The pH was lowered to 5 with 
TFA and the product was isolated by RPHPLC to yield 

(±) ^-[C2-[[[3-((3,4,5, 6-tetrahydro-2H-a2epin-7- 

yl ) amino 3 phenyl ] carbony 1 ] amino ] acetyl ] amino] -1 , 3- 
benzodioxole-5-propanoic acid (440 mg) as a white 
solid. MS and NMR were consistent with the desired 
structure . 
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Example 1^ 

Preparation of (±) /8- [ [2- [ [ [3-[ (3 , 4 , 5 , 6-tetrahydro-2H- 
azepin>7 -yl ) amino ] phenyl ] carbonyl ] amino] acetyl] amino J - 
5 benzenepropanoic acid, trif luoroacetate sait 



10 




TFA 



The above compound was prepared according to the 
methodology of Example 12, substituting the equivalent 
amount of benzaldehyde for 3-pyridinecarboxaldehyde in 
Example 1, step A, and further used in Example 1, Step 
D as described in Example 11, step B. 

MS and NMR were consistent with the desired 
structure. 
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Example 16 



Preparation of (±) ethyl /5-[[2-[(t3-[ (3,4-dihydro-2H- 
pyrrol-5-y 1) amino ) phenyl ] carbony 1 j amino] acetyl ] amino] - 
5 pyridine-3-propanoate, bis (trif luoroacetate) salt 



The above compound was prepared according to the 
methodology of Example 11, substituting l-aza-2- 
methoxy-i-cyelopentene* for l>aza-2-methoxy-i- 
cycloheptene in Step A. MS and mSR were consistent 
with the desired structure. 

* l-aza-2-methoxy-l-cyclopentene was made as 

follows: To 2 -pyrrol idinone (2.7 g, 0.033 mole) in 
CHjClj (100 ml) was added trimethyloxonium 
tetrafluoroborate (lo g) (Aldrich) . The reaction 
was stirred at room temperature for 2 days. 
Saturated NaHCO, was added and after shaking in a 
separatory funnel, the CHjClj was separated and 
distilled off. 1 g of desired product was 
isolated by further distillation at atmospheric 
pressure collecting the portion boiling at a=l20«»C. 



10 




^TFA 



15 
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Example 17 

Preparation of /5-( [2-[ [ (3-[ (3,4-dihydro-2H-pyrrol-5- 
yl) a»ino]phenyl]carbonyl] aiaino]acetyl3amino]pyridine-3- 
5 propanoic acid, bis (trif luoroacetate) salt 



10 




To the product of Example 16 (380 ng, 0.00057 
mole) in Kfi (15 ml) was added LiOH (100 mg, 0.002 
mole) . The reaction was stirred at room temperature 
for 2 hours. The pH was lowered to 5 with TPA and the 
product was isolated by RPHPLC to yield /3-[t2-[£[3- 
[(3,4 -dihydr o-2H-pyrr ol-5-y 1 ) amino ) phenyl ] carbony 1 ] - 
amino ) acetyl ] amino ] pyr idine-3 -propanoic acid , 
bis (trif luoroacetate) salt (150 mg) as a white solid. 
MS and MMR were consistent with the desired structure. 
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Example ia 



Preparation of (±) ethyl /S-[[l-[£(3- 

[(aBinoiainomethyl)amino]phenyl)carbonyl)aaino]-i- 
cyclopropyl ] carbonyl ] amino] pyridine-3 -propanoate , 
bis(trifluoroacetate) salt 




SHFA 



(RACEMiC) 



The above compoxind was prepared according to the 
methodology of Example 1, substituting an equivalent 
amount of 1- (N-t-Boc-amino) cyclopropeme-N- 
hydroxysuccinimide carboxylate (Sigma) for N-t-BOC- 
glycine N-hydroxysuccinimide ester in Example 1, 
Step C. 

■ 

MS and NHR were consistent with the desired 
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Example 19 

Preparation of /8- [[!-[[ [3- [ (aainoiainomethyl ) amino]- 
phenyl ] carbony 1 ] amino ] cyclopr op-l-y 1 ] carbony 1 ] amino ] - 
5 pyridine-3 -propanoic acid, bis(trif luoroacetate) salt 




.2TFA 



To the product of Example 18 (220 mg, 0.00033 
mole) in Hfi (15 ml) was added LiOH (60 mg, 0.0013 
mole) . The reaction was stirred at room temperature 
for 1.5 hours. The pH was lowered to 3 with TFA and 

20 the product was isolated by RPHPLC to yield /5-[tl-t[[3- 
[ ( aminoiminomethy 1 ) amino ] phenyl ) car bony 1 J amino ] - 
cycloprop-l-y 1 ] carbony 1 ] amino ] pyridine-3 -propanoic 
acid, bis (tr if luoroacetate) salt (170 mg) as a white 
solid. MS and NMR were consistent with the desired 

25 structure. 
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Example 20 

Preparation of (±)ethyl /S-[r2-t[[4-chloro-3-[(3,4,5,6- 
tetrahydro-2H-a2epin-7-yl) amino] phenyl ) carbonyl ] amino] - 
5 acetyl] amino] pyridine-3-propanoate, bis TFA salt 



10 




(RACEMC) 

15 

The above compound was prepared according to the 
methodology of Example 11^ substituting an equivalent 
amount of 3-amino-4-chloro-ben2oic acid hydrochloride 
(Aldrich) for 3-amino-ben2oic acid hydrochloride in 
20 Example 11, step A. MS and NMR were consistent with 
the desired structure. 
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Example 21 

Preparation of (±) i8-t [2-[ [ f 4-chloro-3-[ (3,4,5,6- 
tetrahydr o-2H-a2epin-7-y 1 ) amino ) phenyl ] carbony 1 ] amino ] - 
5 acetyl] amino ]pyridine-3 -propanoic acid, bis TPA Salt 



10 




(RACEMC) 

15 

To the product of Example 20 (150 mg, 0.0002 mole) 
in H^O (15 ml) was added LiOH (40 mg, 0.0008 mole). The 
reaction was stirred at room temperature for 1 hour. 
The pH was lowered to 3 with TFA and the product was 
20 isolated by RPHPLC to yield (±) [2-[ [ [4-chloro-3- 
[(3,4,5, 6-tetrahydro-2H-azepin-7-yl) amino] - 
phenyl] carbony 1] amino] acetyl ] amino ]pyridine-3 -propanoic 
acid (100 mg) as a white solid. MS and NMR were 
consistent with the desired structure. 
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Example 22 

Preparation of (±) iS-[ [ [3,5-bis[ (a.A^S.S- 
tetrahydro-aH-azepin-'T-yl) amino] phenyl Jcarbonyl] amino 3 - 
acetyl] amino ]pyridine-3-*propanoic acid, 
tris (trifluoroacetate) salt 




(RACEMC) . 

The above compound was prepared according to the 
methodology of Example 12, substituting an equivalent 
amount of 3 , S^-diauainobenzoic acid dihydrochloride (0.3 
equivalents) (Fluka) for 3*aminobenzoic acid 
hydrochloride in Example. 11, Step A. MS and NHR were 
consistent with the desired stzructxire. 
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Example 23 

Preparation of . (±) ethyl [2-[ [ [3-t [imino- 
[ (pheny Imethy 1 ) amino ] methyl J amino ] phenyl ] carbony 1 ] - 
5 amino] acetyl ] amino] pyridine-3-propanoate - 
bis(trifluoroacetate} salt 



10 



15 




Step A 

l-(3-Carboxyphenyl)-2-thiourea (5 g, 0*025 
mole) (Trans World Chemicals) in THF (75 ml) and CH3I 
20 (3.62 g, 0.025 mole) were stirred at reflux for 2 

hoiirs. The solvent vas removed xmder vacuum and the 
residue vas slurried in ether (3X) , (the ether decanted 
off each time) to yield, after drying under vacuum, N- 

{3-carboxyphenyl)-s-methylisothipuronium hydroiodide 
25 (7.8 g) as a yellow solid. 

step B 

To the product of Step A (I.5 g, 0.0044 mole) and 
diisopropylethylamine (0.57 g, 0.0044 mole) in HjO (5 

30 ml) and dioxane (5 ml) was added benzylamine (0.48 g, 
0.0044 mole). The reaction mixtiire vas heated at 
reflux for 6 hours. The reaction was cooled to room 
tea^erature and a precipitate formed. Dioxane (6 ml) 
was added and the slurry vas stirred overnight at room 

35 temperature. The precipitate was filtered, washed with 
dioxane/H20, dried, slurried in HjO, and acidified with 
concentrated HCl. The solvent was removed under vacuum 



* 
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and the residue %ras slurried in ether {3X; ether 
decanted off each tim ). After drying, l-(3- 
carboxyphenyl)-2-benzylguanidine hydrochloride (800 mg) 
was isolated as a white solid. MS and MMR were 
5 consistent with the desired structure. 

Step c 

The title compound was prepared according to 
Example 1, Step substituting an equivalent amount of 
10 the product from Step B above for the product from 
Example 1, step E in Step F. MS and NHR were 
consistent with the desired structxire. 
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Example 24 

Preparation of (±) ^-f [2-[[[3-[[ilnino[(phenyllnethyl)- 
alllino ] methyl ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5 pyridine-3 -propanoic acid, bis(trif luoroacetate) salt 



10 



15 




To the product of Example 23, Step C (330 mg, 
0.00045 mole) in HjO (20 ml) was added LiOH (80 mg) . 
The reaction was stirred at room temperature for 1 

20 hour. The pH was lowered to 3 with TFA and the product 
was isolated by RPHPLC to yield (±) i8-t[2-[[[3- 
t [imino[ (phenylmethyl)amino]methyl)amino]phenyl)- 
carbony 1 ] amino ] acetyl ] amino ] pyr idine-3 -propanoic acid , 
bis (trif luoroacetate) salt (330 mg) as a white solid. 

25 MS and NMR were consistent with the desired structure. 
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Example 25 



Preparation of (±) ethyl /S-£[2-[[[3- 

t (Iminophenylmethyl) amino ]phenyl]carbonyl] amino] acetyl] 
5 amino ]pyridine-3-propanoate, bis(trif luoroacetate) salt 



10 



15 



20 



25 



30 



35 





step A 

To ethyl benzimidate hydrochloride (3 g, 0.016 
mole) (Fluka) and (2.1 g, 0.016 mole) 

diisopropylethylamine in H^O (15 ml) and dioxane (15 ml) 
was added 3-aminobenzoic acid (2.22 g, 0.016 mole) 
(Aldrich) . The reaction mixture was stirred at room 
temperature for 4 days. The resulting precipitate was 
filtered, washed with dioxane/HjO and dried. The 
precipitate was slurried in HjO and acidified with 
concentrated HCl. The solvent was removed xinder vacuum 
and the residue was slurried in ether. The ether was 
decanted off and the residue dried under vacuum to 
yield N-(3-carboxyphenyl)ben2amidine hydrochloride (700 
mg) as a white solid. MS and NMR were consistent with 
the desired structure. 



The title compound was prepared according to the 
methodology of Example l. Step F, substituting an 
equivalent amount of the product from Step A above for 
the product from Example 1, Step E in Step P. MS and 
NMR were consistent with the desired structure. 
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Example 26 



10 



15 



20 



Preparation Of (±) i8-[ [2-[ [ [3-[ (iminophenylnethyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ) amino ] pyr idine-3 - 
propanoic acid, bis(trifluoroacetate) salt 




^TFA 



To the product of Example 25, Step B (240 mg, 
0.0034 mole) in HjO (20 ml) was added LiOH (50 mg) • The 
reaction mixture was stirred at room temperature for 35 
minutes. The pH was lowered to 3 with TFA and the 
product was isolated by RPHPLC to yield (±) /J-[t2-[[[3- 
t ( iminopheny Imethy 1 ] euaino ] phenyl ] carbony 1 ] amino ] acetyl ] 
amino] pyr idine-3 -propanoic acid, bis(trif luoroacetate) 
salt (120 mg) as a white solid. MS and KHR were 
consistent with the desired structure. 
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Example 27 

Preparation of /J-[[2-[[[3-t (alninoilninolnethyl)amino)- 
pheny 1 ] car bony 1 ] amino ] acetyl ] amino ] -*3 , 5- 
dichlorobenzenepropanoic acid, trifluoroacetate salt 




The above compoimd was prepared according to the 
method of Example 2 sxxbstituting an equivalent amoiint 
of 3 , 5-dichlorobenzaldehyde (Aldrich) for 3- 
pyridinecarboxaldehyde in Example 1, Step A. 
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Example 30 

Preparation of /Ss-[ [2-t [ [3-[ (3,4,5, 6-tetrahydro-2H- 
azepin-7 -y 1 ) amino ) phenyl ] carbony 1 ] amino ) acetyl ] amino ] - 
5 4-pentynoic acid, trif luoroacetate salt 




15 The above compoimd was prepared according to the 

method of Example 12, substituting an equivalent amount 
of ethyl 3 -S-amino-4-pentynoate hydrochloride (J. Hed. 
caiem. 1995, 38, 3378-2394) for ethyl DL-3-amino-3-(3- 
pyr idyl) propionate dihydrochloride in Example 1, Step c 

20 and further used in Example 1, Step D as described in 
Example 11, step B. 
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Example 34 

r 

Preparation of iSs-[ [2- [[[3-[[iinino (l-pyrrolidinyl)- 
methy 1 ) amino ] phenyl ] carbony 1 ) amino ) acetyl ] amino ] -4 - 
pentynoic acid, trifluoroacetate salt 




The above compound was prepared according to 
methodology of Bxample 2A, substituting an equivalent 
amount of pyrrolidine for benzylamine in Example 23, 
Step B and an equivalent amount of ethyl 3-S-amino-4- 
pentynoate hydrochloride for ethyl DL-3-amino-3-(3- 
pyridyl) propionate dihydrochloride in Example 1, Step C 
and further used in Example 1, step D as described in 
Example 23, Step C. 
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Example 35 

Preparation of ^S- [ [ 2- [ [ ( 3- [ (aminoiminonethyl) amino] - 
2,5, 6-txif luoropheny 1 ] carbony 1 ] amino ] acetyl ] amino ] -4 - 
5 pentynoic acid, trif luoroacetate salt 



10 




15 

The above compound was prepared according to the 
methodology of Example 2, substituting an equivalent 
amount of ethyl 3*S-amino-4-pentynoate hydrochloride 
for ethyl DIi-3-amino-3-(3-pyridyl) propionate 
20 dihydrochloride in Example 1, step c and substituting 
an equivalent amoimt of 3-amino-2,5,6-trif luorobenzoic 
acid for 3*aminobenzoic acid in Example 1, Step E. 
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Example 36 

Preparation of (±) /8-t t2-[ [[3-( (axainoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
5 bis(trifluoromethyl)benzenepropanoic acid, 
trif luoroacetate salt 



10 




15 step A 

Preparation of ethyl (±) j8-[[2-[[[3- 

t ( aminoiminomethy 1 ) amino ] phenyl ] carbony 1 ) amino ] acetyl ] - 
amino] -3 , 5-bis (trif luoromethyl) benzenepropanoate. 

The above compowd was prepared according to the 
20 methodology of Example 1, substituting the equivalent 
amount of 3 , 5«bis-trif luoromethylbenzaldehyde (Aldrich) 
for 3*pyridinecarboxaldehyde in Step A. 

NMR and mass spectrometry were consistent with the 
desired structure. 

25 

Step B 

To 260 mg (0.00039 mole) of the product of Step A 
above in VLfi (25 ml) and CHjCN (10 ml) was added LiOH 
(41 mg, 0.00098 mole). The reaction was stirred at 
30 room temperature for 1 hour. The pH was lowered to 3 
with TFA and the product was isolated by reverse phase 
prep HPLC to yield (after lyophilization) 210 mg of the 
title compound as a white solid. 

NMR and mass spectrometry were consistent with the 
35 desired structure. 
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Example 37 

Preparation of (±) /J-([2-[t[3-[(aminolniinoinethyl)- 
amino] phenyl ] carbony 1 ] amino] acetyl ] amino] [1,1*- 
biphenyl] -4 -propanoic acid, trifluoroacetate salt 




The above compound was prepared according to the 
methodology of Example 2, substituting an equivalent 
amount of 4-biphenylcarboxaldehyde for 3- 
pyridinecarboxaldehyde in Example l, step A. 
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Example 38 

Preparation of (±) ethyl i8-t[2-[[t3- 

r 

[ (aninoiminomethyl ) amino] ( trif luoromethyl) - 

phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5-* 

bis (trif luoromethyl ) benzenepropanoate , trif luoroacetate 

salt 




The above compound was prepared according to the 
methodology of Example 1, substituting the equivalent 
amount of 3,5-bis-trif luoromethylbenzaldehyde (Aldrich) 
for 3-pyridinecarboxaldehyde in Step A and substituting 
the equivalent amount of 3-amino-5- 

trifluoromethylbenzoic acid [which was synthesized by 
reduction of 3-nitro-5-trifluoromethylbenzoic acid 
(Lancaster) in ethanol with 10% Pd/C under 50 psi Hj for 
4 hours] for 3*-aminobenzoic acid in Step E and stirring 
the resulting reaction mixture from Step E at reflux 
overnight instead of 2.5 hours. 

NMR and mass spectrometry were consistent with the 
desired . structure • 
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Example 39 



10 



15 



20 



25 



Preparation of (±) ^-[[2-t[[3-[(aminoiainoniethyl)- 
amino ] -5- ( tr if luoromethy 1 ) phenyl ] car bony 1 ] amino] - 
acetyl) amino] -3 , 5-bis ( tr if luoromethy 1) benzenepropanoic 
acid, trifluoroacetate salt 



CO2H 




TFA 



To 600 mg (0.00082 mole) of the product of Example 
38 in 12 ml of HjO and 12 ml of CH3CN was added 140 mg 
(0.0033 mole) of LiOH. The reaction was stirred at 
room temper atxire for 1.5 hours. • The pH was lowered to 
2.5 with TFA and the product isolated by reverse phase 
prep HPLC to yield (after lyophilization) 520 mg of (±) 
0'" [ [ 2- 1 [ [ 3- 1 ( amino iminomethyl) amino] -5- 
( tr if luoromethy 1) phenyl ] carbonyl ) amino ] acetyl ] amino] - 
3 f 5-bis (trif luoromethy 1) benzenepropanoic acid, 
trifluoroacetate salt as a white solid. 

NMR and mass spectrometry were consistent with the 
desired structure. 
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Example ^9 

Preparation of 3S-[[2-C[[3-(aainocarbonylaiBino)- 
pheny 1 ] carbonyl ] amino] acetyl 3 amino ] -4 -pentynoic acid 

Step A 

Ethyl 3S-amino-4-pentynoate hydrochloride was 
prepared using the method in J> Med, gh^in. 1995, 318, 

3378-94. 
Step B 

2 g B-aminohippxiric acid in 5% aqueous HCl (25 ml) 
was treated with \a:ea (2 g) and the solution was 
refluxed for 4 hours. ffi--N-carbamoylaminohippuric acid 
was purified by HPLC (RP-CH3CN/H2O) and lyophilized to 
give 1.2 g of white solid. The MS was consistent with 
the desired product. 

A suspension of a-ureahippuric acid (1.2 g) in MF 
(5 ml) and pyridine (5 ml) was treated with DSC 
(1.5 9). A catalytic amount of OHAP was added and the 
reaction mixture was stirred for 3 hours. A solution 
of 3S-aminopentynoic acid, hydrochloride (0.8 g) smd 
K2C03 (0.7 g) in saturated aqueous NaHCOj (5 ml) was 
added to the reaction mixture. The resulting mixture 
was stirred overnight at room temperature. The 
reaction was diluted to 45 ml with 1:1 CHjCNrHjO and 
acidified with of trif luoracetic acid (5 ml) . The 
ester was purified by HPLC (RP-CHjCN/HjO) and a white 
solid (125 mg) was recovered after lyophilization. 
This material was then treated with 1:1 CH3CM:H20 (20 
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ml) and made basic (pH>12) with LiOH. After complete 
reaction, the product was purified by HPLC 
(RP-CH3CN/H2O) and the desired product (60 mg) was 
obtained • MS, *H-NMR and CHN analysis were consistent 
with the desired product. 
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154 



Preparation of (±) i5-[ [2-[ [ [3-[ (aminoiminomethyl)• 
alnino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] naphthalene-l- 
propanoic acid, trifluoroacetate salt 




Step A 

A mixtiire of freshly distilled 1- 
napthalenecarboxaldehyde (8.6 g) , ammonium acetate 
(10.6 g) and malonic acid (5.7 g) in isopropyl alcohol 
(50 ml) was refluxed for 4 hours. The reaction was 
filtered while hot and washed with hot isopropyl 
alcohol (2 X 50 ml) , washed with HjO (125 ml) and 
isopropanol (lOO ml) and dried in vacuo at 40»C. 4.6 c 
of ^S-aminonaphthalene-l-propanoic acid as a white 
solid was isolated. MS and »H-NMR were consistent with 
the desired product. 

Step B 

A suspension of the product of step A (4.6 g) in 
methanol (100 ml) was treated with 4N HCl/dioxane (10 
ml) . The reaction was stirred overnight and the excess 
solvent was removed under reduced pressure. The oil 
was dissolved into l:i CHjCNrHjO and purified by HPLC 
(RP-CH3CN/H2O) . Methyl /8s-aminonaphthalene-l-propanoate 
(4.6 g) as a white solid was obtained. MS and *H-NMR 
were consistent with the desired product. 
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Step C 

A suspension f ffi-guanidinohippuric acid HCl (1,4 
g) in DMP (5 ml) and pyridine (5 ml) was treated with 
DSC (3 g) and a catalytic amount of DMAP, The reaction 
5 was stirred overnight at room temperatiire. The 

resulting solution was treated with a solution of the 
product of Step B (1.7 g) and NNH (0.6 ml) in DMF (2.5 
ml) and pyridine (2.5 ml). The mixture was stirred 
overnight at room temperature. The reaction was then 

10 treated with TFA and diluted to 50 ml with 1:1 
CHjCNzl^O. The solution was purified by HPLC 
(RP-CHaCN/BjO) and (±) methyl /Ss-[ [2-[ [ f 3- 
[ ( aminoiminomethy 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ) - 
amino] naphthalene-l-propanoate (1.3 g) as a white solid 

15 was obtained after lyophilization. MS and *H-NMR were 
consistent with the desired product. 

Step D 

A solution of the product of Step C (0.5 g) in 1:1 
20 CHaCNrHjO (15 ml) was treated with LiOH until pH > 12. 
The reaction was monitored by HPLC (RP-CHjCN/HjO) and 
when hydrolysis was complete, the desired material was 
purified by HPLC (RP-CHjCN/HjO) . A white solid (0.3 g) 
was recovered after lyophilization. MS, ^H-NMR and CHN 
25 were consistent with the desired product. 
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Example 42 

Preparation of (±) 3-[[[3-[(aiainoiminoinethyl)anino]- 
pheny 1 ] carbonyl ] amino ] -2-oxopyrrolidine-l-propanoic 
acid, trifluoroacetate salt 




Step A 

A solution of N-(teEt-butoxycarbonyl)-L-Biethionine 
(6.2 g) in DMF (25 ml) and pyridine (25 ml) was treated 
with DSC (9.6 g) and a catalytic amount of DMAP. After 
4 hours, a solution of /5-alanine ethyl ester HCl (3.8 
g) and KjCOj (3.5 g) in satiurated aqueous NaHCO^ (25 ml) 
was added. The reaction mixtxire was stirred overnight 
at room temperature. The excess solvent was removed 
under reduced pressure and purified by HPLC (RP- 
CH3CN/K2O) . N- [ 2 - [ [ ( i , 1-dimethy lethoxy ) carbonyl ] - 
amino]-4-(methylthio)-l-oxobutyl]-)S-alanine, ethyl 
ester (7.0 g) as a colorless oil was obtained. The oil 
was confirmed as the desired product by MS and used 
without further purification. 

Step B 

6.5 g of the oil from Step A was dissolved in DMF 
(25 ml) and treated with CH3I (5.0 ml). After 
approximately 1 hour, NaH (0.50 g) was added, followed 
by further addition of NaH (0.50 g) . The reaction was 
treated with HjO (25 ml) and EtOAc (200 ml) . The 
organic layer was washed with additional HjO (3 x 25 
ml) , saturated aqueous NaCl (1 x 25 ml) and dried over 
NaS04. The excess solvent was removed under reduced 
pressure to give 4 g of 
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as a tan semi-solid. MS was consistent with the 
structxire and the product was used without further 
purification. 

step c 

A solution of the product of Step B (4 g) in 
ethanol (50 ml) was treated with 4M HCl/dioxane (20 
ml) . The excess solvent was removed under reduced 
pressure. The crude solid was pxirified by HPLC 
(RP-CH2CN/H2O) . 20% aqueous HCl (10 ml) was added and 1 
g of ethyl 3-amino-2-oxopyrrolidine-i*propanoate was 
obtained as a white solid after lyophilization. MS was 
consistent with the desired product. 

step D 

A solution of m*guanidinobenzoic acid HCl (0.7 g) 
in DMF (3 ml) and pyridine (3 ml) was treated with DSC 
(0.8 g) and a catalytic amount of DMAP. After 3 hours 
a solution of the product of Step c (0.7 g) in I^O (3 
ml) with an equal molar amount of K2CO3 was added. The 
reaction was stirred overnight at room temperature. 
The desired ester was isolated by HPLC (RP-CHjCN/HjO) . 
The white solid (100 mg) was treated with HjO (10 ml) 
and made basic with LiOH (pH>12) . After 2 hours, the 
desired product was isolated by HPLC (RP-CHaCN/HjO) and 
lyophilized. 75 mg of (±) 3-[ [ [3-[ (aminoiminomethyl)- 
amino] phenyl ] carbonyl ] amino ] -2 -oxopyrrolidine-l- 
propanoic acid, trif luoroacetate salt as a white solid 
was obtained. MS, ^H-NMR and CHN analysis were 
consistent with the desired product. 
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Example 43 

Preparation of 3R- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino) - 
phenyl ) carbonyl ) amino ] acetyl ] amino J -4-pentynoic acid , 
hydrochloride salt 




Ethyl 3- (N- (tert-butoxy carbonyl) amino) pent-4-ynoic 

ester (3 g) rj, Med, Chem. , 1995, 38, 3378-94] in CHjClj 

(60 ml) at 0»C was. treated with TFA (30 ml). The 
reaction was stirred for 3 hours* The excess solvent 
was removed tuider reduced pressure and a yellow oil 
(3.3 9) was obtained. The oil was confirmed as the 

■ 

desired product by MS. 
Step B 

A solution of m-guanidinohippuric acid HCl (3.3 g) 
in DMF (12 ml) and pyridine (12 ml) was treated with 
DSC (6.1 g) and a catalytic amoiint of DHAP. After 3 
hours, a solution of crude product (3.3 g) from Step A 
in saturated aqueous NaHCOa (12 ml) was added. The 
reaction was stirred overnight at room temperature. 
The excess solvent was removed under reduced pressure. 
The resulting solid was treated with TFA and 1:1 
CHjCNzHjO. The product was isolated by HPLC (RP- 
CH3CN/H2O) to yield ethyl 3R-[t2-[[[3- 
t ( aminoiminomethyl ) amino ] phenyl ] carbonyl ] amino ) acetyl ] - 
amino Jpropynoate trifluoroacetate salt (3 g) as a white 
s lid. MS and *H-NMR were consistent with the desired 
product . 
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* 

Step C 

The pr duct of Step B (3 g) was dissolved in 1:1 
CHjCNiHjO (50 ml) and treated with LiOH (pH>12) . After 
4 hours the reaction was acidified with TPA and the TFA 
5 salt of the desired product was isolated by HPLC (RP- 
CH3CN/H2O) . The lyophilized solid (2.5 g) was slurried 
with l;3 CHjCNiHjO (100 ml) and ion exchange resin, AG 
2-X8 chloride form (BioRad) (50 g) . The mixture was 
filtered and treated with 20% HCl (5 ml) • The clear 
10 solution was lyophilized and the resin exchange process 
was repeated. The desired product (2.2 g) was 
obtained. MS, *H-NMR and CHNCl were consistent with the 
desired product. 
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Example 44 

Preparation of 3S- [ [2- [ [ [3- [ [ [ (phenylmethyl) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -4 - 
pentynoic acid 



CO2H 




step A 

ffi-Aminohippuric acid HCl (20 g) in CH3CN (lOO ml) 
was treated with benzyl isocyanate (16 ml) • The 
reaction was treated with 5% aqueous HCl (400 ml) , 
filtered and washed with H2O (50 ml) to give 21 g of 
ffi-(ben2ylurea)hipptiric acid. The MS and *H-NMR were 
consistent with the desired product. No further 
purification was done. 

Ethyl 3S-[ [2-[ [ [3-t [ [ (phenylmethyl) amino]- 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -4 - 
pentynoate was prepared using the method in Example 40 
substituting an equal molar amount of a- 
(benzylurea)hippuric acid for ffi-ureahippuric acid. 
The desired ester was purified by HPLC (RP - CH3CN/H2O) 
to give 1.2 g as a white solid. The MS and *H-NMR were 
consistent with the desired ester. 

Step c 

A solution of ethyl 3S-t [2-[ [(3-[ [[ (phenylmethyl) - 
amino] carbony 1 ] amino ] phenyl ] carbony 1 ] amino] acetyl ] - 
amino] -4-pehtynoate (i.O g) in 1:1 CHjCNrHjO (20 ml) was 
treated with KOH (pH>12) . After 4 hours the reaction 
was acidified with TFA and purified twice by HPLC 
(RP-CH3CN/H2O) . A white solid (300 mg) was obtained. 
MS, ^H-NMR and CHN were consistent with the desired 
product . 
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Example 45 

Preparation of 3S-[ [2-[ [ [3-t (aainoiminolnethyl)aaino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] -4 -pentynoic acid , 
hydrochloride salt 



if 




The product of Example 58 (6 g) was dissolved in 
1:1 CHjCaiiHjO (75 ml) and treated with KOH. The pH was 
maintained greater than 12 by addition of KOH. After 4 
hoxirs the reaction was acidified with TFA and purified 
by HPLC (RP-CHjCN/HjO) . The TFA salt (4.2 g) was 
obtained after the appropriate fractions were 
lyophilized. The solid was slurried in i:i CHjCNzHjO 
(100 ml) and treated with ion exchange resin AG 2-X8 
chloride form (BioRad) (50 g) . The mixture was 
filtered and treated with 20% HCl (5 ml). After 
lyophilization the resin exchange was repeated. The 
desired product as the HCl salt (3.5 g) was obtained. 
MS, »H-NMR and CHNCl were consistent with the desired 
product . 
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Example 46 

Preparation of t2-[ [ [3-(aminocaJ^bonyla3nino)phenyl]- 
carbony 1 ] euaino ] acetyl ] amino ] pyr idine-3 --propanoic acid , 
hydrochloride salt 




Urea (4 g) and ethyl [2-[ [ (3-aminophenyl)- 
car bony 1 ] amino ] acetyl ] amino ] pyr idine-3 -propanoate 
trifluoroacetate salt (4 g) were dissolved in 20% 
aqueous HCl (50 ml) and refliixed for 6 hours. The 
reaction was made basic with KOH (pH>12) . After 4 
hours the reaction was acidified with TPA and purified 
by HPLC (RP-CH3CN/H2O) • The white solid was dissolved 
in 1:1 CHaCNtHjO (100 ml) and subjected to the resin 
exchange described in Example 43, Step C. 
Lyophilization gave the desired product (3.2 g) . MS, 
*H-NMR and CHNCl were consistent with the desired 
product . 
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Example 47 



Preparation of (±) [2-[ [ [3-[-[ [ (phenylInethyl)amino)- 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid, hydrochloride salt 




HN 



XT" 



II 



HCI 




.OH 



The product of Example 48 (5 g) was dissolved in 
1:1 CHjCNiHjO (75 ml) and treated with KOH. The pH was 
maintained greater than 12 by addition of KOH. After 4 
hours the reaction was acidified with TFA and purified 
by HPLC (RP-CH3CN/H2O) . The TFA salt (4.5 g) was 
obtained after lyophilization. The solid was slurried 
in 1:1 CH3CN:H20 (lOO ml) and ion exchange resin, AG 2- 
X8 chloride form (BioRad) (50 g) . The mixture was 
filtered and treated with 20% HCI (5 ml) . After 
lyophilization the resin exchange process was repeated. 
The desired product (4.1 g) was obtained as a white 
solid. MS, *H-NMR and CHNCl were consistent with the 
desired product. 
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Example 48 

Preparation of (±) ethyl i8-[t2-[[[3-[[[(phenylmethyl)- 
amino ] carbony 1 ] amino ] phenyl ) car bony 1 ] amino ] acetyl ] - 
amino ]pyridine-3-propanoate, hydrochloride salt 




Q ^C02C2H5 



A solution of B-nitrohippuric acid (5.6 g) in DMF 
(25 ml) was treated with DSC (9,6 g) and a catalytic 
amoiint of DMAP. After 5 hours ^ a solution of ethyl 3- 
amino«3-(3-pyridyl)propanoate 2HC1 (8 g) and K2CO3 (2 g) 
in saturated aqueous NaHCO^ (25 ml) was added. The 
reaction mixture was stirred overnight at room 
temperature. 1^0 (25 ml) was added and the mixture was 
filtered. The resulting solid was washed with HjO (25 
ml), slurried with CH3CN (25 ml) and filtered. Ethyl 
/8-[t2-[t(3- 

nitropheny 1 ) carbony 1 ] amino ] acetyl ] amino ] pyr idine-3 - 
propanoate (6.5 g) was obtained as a white solid. MS 
was consistent with the desired product. 

Step B 

A suspension of the product of Step A (6.5 g) and 
5% Pd/C (0.6 g) in HjO (50 ml) and ethanol (50 ml) was 
subjected to 50 psi Hj for 3 hours. The mixture was 
filtered through a celite pad and the excess solvent 
was removed under reduced pressure. The resulting oil 
was treated with CHjClj and the solvent was again 
removed under reduced pressure. Ethyl )3-[t2-[[(3- 
aminopheny 1 ) carbony 1 ] amino ] acetyl ) amino ] pyr idine-3 - 
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propanoate (5.8 g) was recovered as a tan foam* MS and 
*H-NMR were consistent with the desired product. 

step C 

A solution of the product of Step B (1.9 g) in 
CHjCN (5 ml) was treated with benzyl isocyanate (0.8 
ml). After 1 hour benzyl isocyanate (0.1 ml) was added 
to complete the reaction. After 0.25 hoxir the reaction 
was treated with HjO (50 ml) . The resulting viscous oil 
was dissolved in CH3CN and was acidified with TFA. The 
solution was purified by HPLC (RP-CHjCN/HjO) and 
lyophilized. The white solid was repurified by HPLC 
(RP-CH3CN/H2O) and treated with 20% HCl (5 ml) . The 
desired product (1.3 g) was obtained as a white solid. 
MS, ^H-NMR and CHNCl were consistent with the desired 
product. 
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Example 51 



of (±)ethyl /3-[t2-[[[3-[(aminoiiiiinomethyl) 
amino ] phenyl ) carbony 1 ] amino ] acetyl ] amino ] f uran~3 - 
propanoate, trif luoroacetate salt 



II 




H 



II 




Step A .TFA 

A suspension of 3-furancarboxaldehyde (8.6 ml), 
malonic acid monoethyl ester (15.8 g) and ammonium 
acetate (9.6 g) in isopropyl alcohol (200 ml) was 
heated to reflux under nitrogen. After 5 hoxirs, the 
excess solvent was removed under reduced pressure and 
the semi-solid was treated with HjO (250 ml) and 
acidified to pH 2 using 12N HCl. The aqueous layer was 
washed with CHjClj (2 x 100 ml). The aqueous layer was 
neutralized to pH >9 with KjCOj. The product was 
extracted with CHaCl^ (2 x 100 ml) . The organic layer 
was dried over Na2S04 and the excess solvent was removed 
xinder reduced pressure to give ethyl i8-aminofuran-3- 
propanoate (5 g) as a golden oil. . The MS and ^H-NMR 
were consistent with the desired product. 



Step B 

A solution of a-guanidinohippuric acid HCl (1.4 g) 
in DMF (5 ml) and pyridine (5 ml) was treated with DSC 
(1.9 g) and a catalytic amount of DMAP. After 5 hours, 
to a solution of the product of Step A (1.2 g) in CH3CN 
(1 ml) was added saturated aqueous NaHCOj (1 ml). The 
mixture was stirred overnight at room temperature and 
purified by HPLC (RP-CH3CN/H2O) . The lyophilized solid 
(1.2 g) had MS, ^H-NMR and CHN analysis that were 
consistent with the desired product. 
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■Example 52 

Preparation of (±) t2-t [ t3-[ (aminoiminomethyl) 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] f ur an-3 - 
5 propanoic acid, trif luoroacetate salt 



10 




The product of Example 51 (0.6 g) was dissolved in 
1:1 CH3CN;H20 (15 ml) and was treated with NaOH (pH>12). 
15 After 4 hours the reaction was acidified with TFA and 
purified by HPLC (RP-CH3CN/H2O) . The lyophilized solid 
(0.3 g) had MS, 'H-NHR and CHN analysis that were 
consistent with the desired product* 
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Example 53 

Preparation of 3-[[2-[[(3-t (aninoilninonethyl)alnino]- 
pheny 1 ] carbony 1 ) amino ] acetyl ] amino ] pentanedioic acid , 
trifluoroacetate salt 




Dimethyl 3-ketoglutarate (13 g) in methanol (50 
ml) vas treated with ammonium formate (5 g) and NaeNBHj 
(2 g) • 10 ml of HjO vas added and the excess solvent 
removed under reduced pressure. The semi-solid vas 
dissolved in 5% aqueous HCl (250 ml) , and vashed vith 
CH2CI2 (2 X 50 ml) • The aqueous layer vas made basic 
(pH>9) vith K2CO3 and the product vas extracted using 
CH2CI2 (2 x 75 ml) • The organic layers vere combined 
and dried with Na2S64. The excess solvent vas removed 
to give 2.5 g of the dimethyl (±) 3-aminoglutarate. 
This vas dissolved in methanol (50 ml) and treated vith 
4N HCl/Dioxane (10 ml) . The excess solvent vas removed 
under reduced pressure to give a 2.7 g of dimethyl 
(±) 3-aminoglutarate hydrochloride. MS and 'H-NMR vere 
consistent vith the desired product. 

Step B 

A solution of iB-guanidinohippuric acid HCl (1.5 g) 
in DMF (4.5 ml) and pyridine (4.5 ml) was treated vith 
DSC (1.8 g) and a catalytic amount of DMAP. After 2 
hours, a solution of dimethyl 3-aminoglutarate HCl (l.l 
g) and MMH (350 nl) in HjO (3 ml) vas added to the 
reaction. The reaction vas stirred vernight at ro m 
temperature and the product vas isolated by HPLC 1.5 
g of 3-[[2-[[[3-t (aminoiminomethyl)amino]phenyl]- 
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carbonyl ] amino] acetyl ] amino] pentanedioic acid, 
bismethyl ester was obtained as a white solid. MS and 
*H-NMR were consistent with the desired product. 

5 Step C 

The product of Step B (750 mg) was dissolved in 
1:1 CHjCNzHjO (40 ml) and treated with KOH {pH>12). 
After 4 hours, the reaction was acidified with TPA and 
pvirif ied by HPLC (RP-CHjCN/H^O) • The lyophilized solid 
10 (400 mg) had MS, *H-NMR and CHN analysis that were 
consistent with the desired product « 
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Example 54 

Preparation of (±) hydrogen methyl 3-[[2-[[[3- 

[ ( aminoiminomethyl ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 

amino ]pentanedioate, trif luoroacetate salt 




A solution of ffl-guanidinohippuric acid HCl (1.5 g) 
in DMF (4.5 ml) and pyridine (4.5 ml) was treated with 
DSC (1.8 g) and a catalytic amount of DKAP. After 2 
hours ^ a solution of dimethyl 3-aminoglutarate HCl (l.i 
g) and mm (350 ^l) in nfi (3 ml) was added to the 
reaction. The reaction was stirred overnight at room 
temperature and the product was isolated by HPLC. 3- 
[ [2-[ [ t3-t (aminoiminomethyl) amino ] phenyl ]carbonyl] - 
amino] acetyl] amino J pentanedioic acid, bis methyl ester 
(1.5 g) as a white solid was obtained. MS and *H-NMR 
were consistent with the desired product. 

Step p 

750 mg of the product of Step A was dissolved in 
Na2P04 buffer (50 ml, 50 mM, pH 8.5) and treated with 
porcine esterase (200 fil) . The pH was adjusted using 
LiOH. After 48 hours, the solution was acidified with 
TFA and purified by HPLC (RP-CHjCN/HjO) . The 
lyophilized solid (175 mg) had MS, JH-NMR and CHN 
analysis consistent with the desired product. 
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Example 55 

Preparation of (±) [2-[[ [3-[ (alninoiminomethyl)- 
amino] pheny 1 ] carbony 1 ] amino] acetyl ] amino ] f iiran*2- 
propanoic acid, trif luoroacetate salt 

« • 




Step A 

A suspension of 2-furancarboxaldehyde (4.8 g) , 
ammoniiam acetate (9.6 g) and malonic acid monoethyl 
ester (6.6 g) in isopropanol (50 ml) was refluxed for 6 
hours • The excess solvent was removed under reduced 
pressure and the resulting oil was treated with ethyl 
acetate (100 ml) and 5% aqueous HCl (400 ml). The 
aqueous layer was then washed with ethyl acetate (100 
ml) . The aqueous layer was made basic with K2CO3 (pH 
9) . The product was extracted with CHjClj (2 x 100 ml) . 
The organic layers were combined and dried with Na2S04 
and the excess solvent was removed. Ethyl iS- 
aminofiuran-2-propanoate (2.5 g) as a dark oil was 
recovered. MS and *H-NMR were consistent with the 
desired product. The dark oil was treated as described 
in Example 53, step A to give 2.7 g of ethyl /8- 
aminofuran--2-propanoate hydrochloride. 

step B 

A solution of jn-guanidinohippuric acid HCl (272 
mg) in DMF (1 ml) and pyridine (1 ml) was treated with 
DSC (450 mg) and a catalytic amount of DMAP. After 2 
hours, a solution of the product f Step A (221 mg) , 
NMM (111 ^1) in H2O (1 ml) and CH3CN (1 ml) was added. 
The reaction was stirred overnight at room temperature. 
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(±) Ethyl ^-[[2-[[[3-((aminoiininoinethyl)- 
anin ] phenyl ]carb ny 1] amino] acetyl] amino ]furan-2- 
propanoate was purified by HPLC (RPrCaijCN/HjO) and 
lyophilized to give a white solid (200 mg) . MS was 
consistent with the desired product. 

Step c 

The product of Step B (200 mg) was dissolved in 
1:1 CHjCNtHjO (20 ml) and treated with LiOH (pH>l2) . 
After 4 hours, the reaction was acidified with TFA and 
purified by HPLC (RP-CHjCN/HjO) . The lyophilized solid 
(175 mg) had MS, *H-NMR and CHN analysis that were 
consistent with the desired product. 



4 
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Example 56 

Preparation of (±) i8-[(2-([[3-[(aminoiminoniethyl)- 
amino] phenyl ] carbony 1 ] amino ] acetyl ] amino ] naphthalene-2 - 
5 propanoic acid, trifluoroacetate salt 




TFA 



step A 

15 A suspension of 2-naphthaldehyde (7.8 g) and 

ammonium acetate (9.6 g) in isopropyl alcohol (50 ml) 
was heated for 1 hour at reflux. Malonic acid (5.2 g) 
was added and reflux was continued for 3 hours. The 
reaction was filtered while hot and the solid washed 

20 with hot isopropyl alcohol (50 ml) followed by CHjCN 

(100 ml) . The white solid was dried overnight in vacuo 
and /3-aminonaphthalene-*2 -propanoic acid (9 g) was 
recovered. MS and ^H-NMR were consistent with the 
structure. 

25 

Step B 

A suspension of the product of Step A (2.5 g) in 
methanol (100 ml) was treated with 4N HCl/dioxane (10 
ml) . The resulting solution was stirred overnight. 

30 The excess solvent was removed under reduced pressure 
and the semi solid was purified by HPLC (RP-CHjCN/HjO) . 
The solid was dissolved in CH3CN/H2O, treated with 20% 
aqueous HCl (5 ml) and lyophilized to give methyl 
i3-aminonaphthalene-2-propanoate hydrochloride (l.l g) . 

35 MS and *H-NMR were consistent with the structure. 
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Step C 

A solution of ffi-guanidinohipptiric acid (0*7 g) in 
DMF (4 ml) and pyridine (4 ml) was treated with DSC 
(!•! g) and a catalytic amoiznt of DMAP* After 4 hours, 
5 a solution of the product of Step B (0.9 g) , NMM (0.4 
ml) in DMF (2 ml) , pyridine (2 ml) and HjO (i ml) were 
added. The reaction was stirred overnight at room 
temperature and acidified with TPA. The desired 
product was isolated by HPLC (RP-CHjCM/HjO) . The 
10 lyophilized solid (0.7 g) had MS, Vh-NMR and CHN 

analysis that were consistent with the desired product. 

Step D 

The product of Step c (200 mg) was dissolved in 
15 1:1 CHjCNxHjO (20 ml) and treated with KOH (pH>12) . 

After 4 hours, the reaction was acidified with TFA and 
purified by HPLC (RP-CHjCN/HjO) . The lyophilized solid 
(175 mg) had MS, ^H-NMR and CHN analysis that were 
consistent with the desired product. 
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Example 57 

Preparation of (±) methyl /J-[[2-[tt3- 

[ (aminolminomethyl) amino ] pheny 1] car bony 1] amino] acetyl] 

amino]thiophene*3-propanoate, trifluoroacetate salt 

O 

0 " W 




° " " H S 



Step A 

A solution of 3-thiophenecarboxaldehyde (11.2 g) 
in isopropanol (100 ml) was treated with ammonium 
acetate (20 g) . The resulting mixture was' heated and 
malonic acid (10.4 g) was added. The reaction .was 
refluxed for 4 hours and filtered while hot. The solid 
was washed with hot isopropanol (2 x 50 ml) and dried 
in vacuo overnight at 40*C. 8 g of /8-aminothiophene-3- 
propanoic acid was recovered. MS and ^H-NMR were 
consistent with the desired product. 

A suspension of the product of Step A (5 g) in 
methanol (100 ml) was treated with 4N HCl/dioxane (lo 
ml). The reaction was stirred overnight. The excess 
solvent was removed under reduced pressure. Methyl 
^-aminothiophene-3-"propanoate hydrochloride (7.8 g) was 
isolated as a yellow foeim. MS and ^H-NHR were 
consistent with the desired product. 

« 

Step C 

A solution of m-guanidinohippuric acid HCl (2.7 g) 
in DMF (10 ml) and pyridine (10 ml) was treated with 
DSC (4.5 g) and a catalytic amount of DMAP. After 4 
hours, a solution of the product of Step B (2.2 g) and 
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NMM (1.3 ml) in DMP (5 ml) was added and the reaction 
was stirred overnight at room temperature. The 
reaction mixture was treated with 1:1 CHjCNcHjO (50 ml) 
and acidified with TFA. The desired compoiind was 
isolated by HPLC (RP-CHjCN/HjO) . The lyophilized solid 
(2.2 g) had MS, *H-NMR and CHN analysis that were 
consistent with the desired product. 
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Example 58 



Preparation of ethyl 3S-[ [2-t£[3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -4 -pentynoate , 
5 trif luoroacetate salt 



A solution of s-guanidinohippuric acid HCl (2,7 g) 
in DMF (10 ml) and pyridine (10 ml) was treated with 
DSC (4.5 g) and a catalytic amount of DHAP. After 4 
hours, a solution of ethyl 3S-amino-4-pentynoic acid, 
hydrochloride (1.8 g) and NMM (1.1 ml) in DMF (5 ml) 
was added and the reaction was stirred overnight at 
room temperature* The reaction mixture was treated 
with 1:1 CHjCNrHjO (50 ml) and acidified with TFA. The 
desired compound was isolated by HPLC (RP-CH3CN/H2O) . 
The lyophilized solid (2.6 g) had MS, 'H-NMR and CHN 
analysis that were consistent with the desired product. 




.TFA 
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Example 59 



Preparation of (±) /?-[ [2-[[ [3-[ (alninoittinomethyl)- 
a1nino] phenyl ] carbonyl ] amino] acetyl ] amino] thiophene-3 
propanoic acid, trifluoroacetate salt 




.TFA 



The product of Example 57 (750 mg) was dissolved 
in 1:1 CHaCNrHjO (20 ml) and treated with KOH (pH>l2). 
After 4 hours, the reaction was acidified with TFA and 
purified by HPLC (RP-CH3CN/H2O) . The lyophilized solid 
(500 mg) had MS, >H-NMR and CHN analysis that were 
consistent with the desired product. 
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Example 60 

Preparation of (±) 2-[3-[ [2-[ [ [3-[ (aiainoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino] -4 - 

. carboxybutyljsulfonyljbenzoic acid, trif luoroacetate 
salt 




step A 

A solution of 2-[ (3-amino-4<-^carboxybutyl) thio]- 
benzoic acid (1 g) (prepared according to U.S. 
5,409,939) in methanol (50 ml) was treated with 4N 
HCl/dioxane (lo ml) overnight. The excess solvent was 
removed under reduced pressxire to give the desired 
product (0.9 g). MS of the white solid, methyl 2-[(3- 
amino-4 - (methoxycarbony 1 ) butyl ] thio ] benzoate was 
consistent with the proposed structure. 

Step B 

A solution of m-guanidinohippuric acid HCl (0.8 g) 
in DMF (3 ml) and pyridine (3 ml) was treated with DSC 
(1.2 g) and a catalytic amount of DMAP. After 2 hours, 
a solution of the product of Step A (l g) , nmm (0.3 ml) 
in DMF (3 ml) was added. The reaction was stirred 
overnight at room temperature. KOH was added until pH 
greater than 12. After 4 hours, the reaction was 
acidified and purified by HPLC (RP-CHjCN/HjO) . The 
lyophilized solid, (±) 2-[3-[ (2-[ [ [3- 

t ( aminoiminomethy 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
aiaino] -4 -carboxybutyl] thio] benzoic acid. 
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trifluoroacetate salt (750 mg) had MS, *H-NMR and CHN 
analysis that were consistent with the desired product. 

Step C 

A solution of the product of Step B (320 mg) in 
1:1 CH3CN:H20 (50 ml) was treated with ffi- 
chloroperoxybenzoic acid (340 mg) • The reaction was 
stirred overnight at room temperature and purified by 
HPLC (RP-CH3CN/H2O) . The lyophilized solid (300 mg) had 
MS, *H-NMR and CHN analysis that were consistent with 
the desired product. 
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Example 61 

Preparation of (±) /3-t [2-[ [ [3-[ (aminoiminomethyl)- 
amino ] phenyl ) carbony 1 ] amino ] acetyl ] amino ] thiophene-2 - 
5 propanoic acid, trifluoroacetate salt 



10 




.TFA 



jStep A 

A solution of 3-amino-3-(2-thienyl) propanoic acid 
15 (0.5 g) [prepared sxibstituting a molar equivalent 
amount of 2-thiophene-carboxaldehyde in Example 57, 
Step A] in methanol (50 ml) was treated with 4N 
HCl/dioxane (10 ml) . After 6 hours the excess solvent 
was removed under reduced pressure to give a weucy 
20 solid. Treatment with EtjO/CHjCN produced methyl /S- 

aminothiophene-2-propanoate (370 mg) as a white powder. 
MS and 'h-NMR were consistent with the desired product. 

step B 

25 A solution of B^guanidinohippuric acid HCl (0.4 g) 

in DMF (1,5 ml) and pyridine (1.5 ml) was treated with 
DSC (0.6 g) and a catalytic amount of DHAP. After 3 
hours, a solution of the product of Step A (0.3 g) and 
NMM (220 fil) in DMF (1.5 ml) was added. The reaction 

30 was stirred overnight at room temperature. The ester 
was isolated by HPLC (RP-CH3CN/H2O) and lyophilized. 
The resulting white solid was treated with KOH (pH>12) 
in 1:4 CH3CN:H20. After 4 hours, the reaction was 
acidified by TFA and purified by HPLC (RP-CHjCN/HjO) . 

35 The lyophilized solid (300 mg) had MS, ^H-NMR and CHN 
analysis that were consistent with the desired product. 
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Example 62 

Preparation of (±) methyl 2-[[3-[2-[ [ [3- 

[ (aminoimlnomethyl) amino]phenyl]carbonyl]amino]acetyl]- 
amino] -4-carboxybutyl] thio] benzoate, trif luoroacetate 
salt 




A solution of s-guanidinohippuric acid HCl (0.8 g) 
in DMF (3 ml) and pyridine (3 ml) was treated with DSC 
(1.2 g) and a catalytic amount of DMAP. After 2 hours, 
a solution of methyl 2-[ [3-amino«4-(methoxycarbonyl)- 
butyl]thio]benzoate (1 g) [prepared according to U.S. 
5,409,939], NHM (0.3 ml) in DMF (3 ml) was added. The 
reaction was stirred overnight at room temperature. 
KOH was added until the pH was greater than 12. After 
2 hours, the reaction was acidified and purified by 
HPLC (RP-CH3CN/H2O) . The lyophilized solid, (250 mg) 
had MS, *H-NMR and CHN analysis that were consistent 
with the desired product. 
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Example 63 

Preparation of (±) methyl 3-t[2-[t[3- 
[ ( aminoiminomethy 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
5 amino ] -5- [ ( 4 -methy Ipheny 1 ) thio ] pent anoate , 
trifluoroacetate salt 



10 




Step A 

15 A solution of 3-amino-5-[ (4-methylphenyl) - 

thio]pentanoic acid (1,0 g) [prepared according to U.S. 
5,409,939] in methanol (50 ml) was treated with 4N 
HCl/dioxane (10 ml). The reaction was stirred 
overnight at room temperature. The excess solvent was 

20 removed under reduced pressure. Methyl 3-amino-5-[ (4- 
methylphenyl) thio]pentanoate (1.1 g) as a white solid 
was obtained. MS and *H-NMR were consistent with the 
desired product. 

25 Step B 

A solution of m-guanidinohippuric acid HCl (0.6 g) 
in DMF (2 ml) and pyridine (2 ml) was treated with DSC 
(0.7 g) and a catalytic amount of DMAP. After 1 hour, 
a solution of the product of Step A (0.6 g) in 

30 saturated aqueous NaHCOj (1.5 ml) and acetonitrile (1.5 
ml) was added. The reaction was stirred for 2 hours at 
room temperature. The reaction was acidified with TFA 
and the title compound (0.6 g) was isolated by KPLC as 
a white solid. MS and *H-NMR were consistent with the 

35 desired product. 
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Example 64 

Preparation of (±) methyl 3-[[2-([[3- 
[ ( aminoiminomethy 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] 
amino] -4- [ [ (4-methylphenyl) sulf onyl] amino ]butanoate, 
trif luoroacetate salt 

CO2CH3 ^^s.^^ 




H !! H J'S 



step A 

A mixture of aminoacetaldehyde dimethyl acetal 
(15.8 g) , p-toluenesulfonylchloride (19.1 g) and EtjN 
(10.1 g) in CH2CI2 (200 ml) was stirred for 2 hours. 
The reaction was treated with 5% aqueous HCl (50 ml) 
and EtjO (200 ml) . The layers were separated and the 
orgsmic layer was washed with 5% aqueous HCl (50 ml) , 
H2O (50 ml) and dried over Na2S04. The excess solvent 
was removed under reduced pressure to give 30 g of the 

confirmed by MS and ^K-NKR. 



Step B 

A mixture of the acetal from Step A (10 g) , CH3CN 
(70 ml) and aqueous HCl (15 ml) was heated to 50 •C for 
10 minutes. Diethylether was added and the desired 
aldehyde was extracted. The aldehyde was then used 
without further purification. The desired aldehyde 




was verified by MS. 
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A mixture of ethyldiazoacetat (2.3 g) , SnCl, (2.5 
g) in CH2CI2 (75 ml) was treated with the aldehyde from 
Step B (5 g) . After 2 hours, aqueous HCl and Et^o were 
added. The organic layer was separated and dried with 
HgS04. The solvent was removed xinder reduced pressure 
to yield 5 g of crude /3*keto ester 



10 



20 



_ confirmed by MS and *H-NMR and 

m 

used without further purification. 



Step D 

The ^-*keto ester from Step c (12 g) , methanol (100 
ml), HCOj- (30 g) and NaCNBHj (1.3 g) was stirred. 

After 24 hours, the excess solvent was removed under 
15 reduced pressure. The resulting semi-solid was treated 
with CH2CI2 and the desired product was extracted using 
aqueous HCl. Removal of the solvent gave 6 g of crude 

^-amino ester JO^' ' confirmed by MS 



and 'H-NMR. 



Step E 

A solution of m-guanidinohippuric acid HCl (337 
mg) in DMF (1 ml) and pyridine (1 ml) was treated with 
DSC (0.4 g) and a catalytic amotint of DMAP. After 2 

25 hours, a solution of the product of Step D (322 mg) and 
NMM (220 ;tl) in DMF (1 ml) was added. The reaction was 
stirred overnight at room temperature. The reaction 
was acidified with TFA and the title compound (250 mg) 
was isolated by HPLC (RP-CHjCN/H^O) as a white solid. 

30 MS, CHN and ^H*-NMR were consistent with the desired 
product . 
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Example 65 

Preparation of 3*[[2-[[[3*[( axainolminomethy 1 } amino ] 
phenyl ] carbony 1 ] amino ] acetyl ] amino ]-4-[[(4- 
methylphenyl) sulfonyl] amino] butanoic acid, 
trif luoroacetate salt 



H2N- 



NH 

II 




.TFA 



15 A solution of the product of Example 64 (180 mg) 

in 1:1 CHjCNzHjO (4 ml) was treated with LiOH (100 mg) . 
After 2 hours, the reaction was acidified with TFA and 
p\irif ied by HPLC (RP-CH3CN/H2O) . The title compound 
(100 mg) was isolated as a white solid. MS, ^H-MHR and 

20 CHN analysis were consistent with the desired product. 
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Example 66 

Preparation of (±)3-[[2-[[[3-[(a2ninoiminomethyl)amino]- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino] -5- [ ( 4 - 
5 methylphenyl) thiojpentanoic acid, trif luoroacetate salt 



10 




A solution of 180 mg of the product from Example 
15 63 in 1:1 CHsCNtHjO (4 ml) was treated with LiOH (100 
mg) • After 2 hours, the reaction was acidified with 
TFA and purified by HPLC (RP-CH3CN/H2O) . 3-[[2-[t[3- 
[ (aminoiminomethyl) amino] phenyl ] carbonyl ] amino] acetyl ] - 
amino ] -5- £ ( 4 •methylpheny 1 ) thio ] pentanoic acid , 
20 trif luoroacetate salt (100 mg) was isolated as a white 
solid. MS, 'H-NMR and CHN analysis were consistent with 
the desired product. 
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Example 67 

Preparation of (±) 3-[ [2-t [ [3-[ (aminoiininoiaethyl)amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] -5- [ ( 4 - 

methylphenyl)sul£onyl]pentanoic acid, trif luoroacetate 
salt 




.TFA 



A solution of the product from Example 63 (200 mg) 
in 1:1 ca^CHznp (4 ml) was treated with of 
m-chloroperoxybenzoic acid (460 mg) . The reaction was 
stirred overnight at room temperature. The reaction 
was treated with LiOH (200 mg) • After 2 hours, the 
reaction was acidified with TFA and purified by HPLC 
(RP-CHsCN/J^O) - 3-[ [2-[ [ t3-[ (aminoiminomsthyl) amino] - 
phenyl ] carbony 1 ] euaino ] acetyl ] amino ] -S- [ ( 4 - 
methylphenyl)sulfonyl]pentanoic acid, trif luoroacetate 
salt (180 mg) was isolated as a white solid. MS, ^H-MMR 
and CHN analysis were consistent with the desired 
product • 
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Example 68 



10 



Preparation of 3S-[ [2-[ [ [3-[ (aminoiminomethyl) amino] 
phenyl ] carbony 1 ] amino ] acetyl ] amino } -4 - 
(phenylthio)butanoic acid, trif luoroacetate salt 



NH 



c. 



H 



H 



0 r--OH 



H 



•TFA 



step A 

15 A suspension of phenylmethyl 3S-t[{i,i- 

dimethylethoxy ) carbonyl] amino] -4- [ (methylsulf onyl) • 
oxyjbutanoate (3.9 g) [prepared according to U.S. 
5,409,939], thiophenol (1.1 ml) and KjCOj (1.4 g) in DMF 
(20 ml) was stirred at room temperature overnight. The 

20 reaction was treated with ethyl acetate and the organic 
layer was washed with HjO (2 x 25 ml) and saturated NaCl 
(25 ml) . The organic layer was dried with Na2S04 and 
the excess solvent removed under reduced pressxire to 
give a golden oil (4.5 g) . The oil was dissolved in 

25 CH2CI2 (100 ml) and treated with TFA (20 ml). After 4 
hours the excess solvent was removed under reduced 
pressure and the product was purified by HPLC (RP- 
CH3CN/H2O) . Phenylmethyl 3S-amino-4- 

(phenylthio)butahoate TFA salt (1.2 g) was isolated as 
30 a white solid. MS and 'H-NMR were consistent with the 
desired product. 

Step B 

A solution of m-guanidinohippuric acid HCl (273 
35 mg) and NMM (110 iil) in DMF (1 ml) was treated with 
pivaoyl chloride (120 fil) . After 30 minutes, a 
solution of the product from Step A (208 mg) , NMM (110 
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ftl) and a catalytic amount of DNAP in DHF (l ml) was 
added. After 4 hours, phenylmethyl 3S-[[2-[[[3- 
[ ( aminoiminomethy 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino]-4*(phenylthio}butanoate (200 mg) was isolated by 
5 HPIiC (RP-CH3CN/B2O) as a white solid. MS and ^H*NMR were 
consistent with the desired product. 

Step C 

A solution of 200 mg of the product of Step B in 
10 1:1 CHjCNrHjO (4 ml) was treated with KOH (pH>12). 

After 2 hours, the reaction was acidified with TFA and 
the product was isolated by HPLC (RP-CHjCN/KjO) . 3S- 
tt2-[[[3-t( aminoiminomethy 1 ) amino ] phenyl ] carbony 1 ] • 
amino] acetyl] amino] -4- (phenylthio) butanoic acid, 
15 trif luoroacetate salt (100 mg) was isolated as a white 
solid. MS, ^H*NHR and CHN analysis were consistent with 
the desired product. 
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* 

Preparation of 3S-C t2-[ [ [3-[ (alninoiminomethyl)alnino]- 
pheny 1 ] carbonyl ] amino] acetyl ] amino ] -4-pentynoic acid , 
5 trif luoroacetate salt 



10 




step A 

A solution of a-gfuanidinohippuric acid HCl 
(2.7 g) in DMF (10 ml) was treated with pivaoyl 

15 chloride (1.3 ml). After 30 minutes, a solution of 3S- 
amino-*4-pentynoic acid, monohydrochloride (1.8 g) , NMM 
(1.5 ml) and a catalytic amount of DMAP in DHF (10 ml) 
was added. The reaction was stirred overnight at room 
temperature. Ethyl 3S- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) - 

2 0 amino] phenyl ] carbonyl ] amino ] acetyl ] amino-4-pentynoate , 
TFA salt (1.5 g) was isolated by HPLC (RP-CHjCN/HjO) as 
a white solid. MS was consistent with the desired 
product. 

25 Step B 

A solution of the product of Step A (1.5 g) in 1:1 

H2O/CH3CN (75 ml) was treated with LiOH (pH>l2) . After 

2 hours, the reaction was acidified with TFA and the 

product was piirif ied by HPLC (RP-CHjCN/HjO) . The title 

30 compound as a lyophilized solid (1.2 g) , had MS, ^H-NNR 
and CHN analysis that were consistent with the desired 
product . 
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Example 70 

Preparation of 3R-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl]carbonyl]amino]acetyl]amino]-4-pentynoic acid, 
5 trifluoroacetate salt 



10 




A suspension of Q-guanidinohippuric acid HCl (0.8 
g) and NMM (0.3 ml) in DMF (2.5 ml) was treated with 

15 pivaoyl chloride (0.4 ml). After 30 minutes, a 

solution of ethyl 3R-amino-4-pentynoate (0.4 g) , NHM 
(0.3 ml) and a catalytic amount of DMAP in DMF (2.5 ml) 
was added. The reaction was stirred overnight at room 
temperature . Ethyl 3R- [ [ 2 - f [ [ 3 - [ { aminoiminomethyl ) - 

20 amino] phenyl Jcarbonyl] amino] acetyl] amino] -4 -pentynoic 

acid trifluoroacetate salt (0.5 g) was isolated by HPLC 
(RP-CHsCN/HjO) as a white solid. MS was consistent with 
the desired product. 



25 Step B 

A solution of the product of Step A (0.5 g) in 1:1 
CH3CN/H2O (75 ml) was treated with LiOH (pH>12) . After 
2 hours, the reaction was acidified with TFA and the 
product was purified by HPLC (RP-CH3CN/H2O) . The title 
30 compound as a lyophilized solid (250 mg) , had MS, ^H-NMR 
and CHN analysis that were consistent with the desired 
product. 
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Example 71 

Preparation of 2- [ ( 2S- [ [ 2- [ [ [ 3 - ( (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] *2 - 
5 (carboxymethyl)ethyl]sulfonyl] benzoic acid, TFA salt 



10 




15 A solution of Example 72 (120 mg) in methanol (10 

ml) was treated with m-chlorobenzoic acid (100 mg) • 
The reaction was stirred overnight at room temperatiire. 
The product was pxirif ied by HPLC (RP-CHjCN/HjO) . The 
title compound (100 m^) was isolated as a white solid. 

20 MS, ^H-NMR and CHNS analysis were consistent with the 
desired product. 
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PX^TOpl,^ 72 

Preparation of 2-[[2S-[[2-[[[3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino] -2 
5 (carboxymethyl) ethyl ]thio] benzoic acid, 
trif luoroacetate salt 



10 




15 gtep A 

A solution of Example A (6.2 g) in CHjClj (40 ml) 
at 0*C was treated with triethylamine (4.25 ml) and 
mesyl chloride (2.3 ml). After 3 hours, phenylmethyl 
3S-[ [ (1, l*-dimethylethoxy)carbonyl]amino]--4* 

20 [ (methylsulfonyl)oxy}butanoate was isolated by 

extraction using ethyl acetate/diethyl ether* The 
organic layer was dried using Na2S04 and the excess 
solvent was removed to give phenylmethyl 3S-[t{l,l- 
dimethylethoxy) carbonyl] amino] -4-[ (methylsulf onyl) oxy] - 

25 butanoate (8.8 g). A suspension of the resulting 
product, K2CO3 (3.0 g) , and catalytic amounts of 18- 
crown-6, DHAP and tetrabutyleunmonium hydrogen sulfate 
in DHF (10 ml) was treated with methyl thiosalicylate 
(3.8 ml). After 2 hours the product was extracted with 

30 ethyl acetate. The organic layer was dried with Ka2S04 
and the excess solvent was removed under reduced 
pressure. The resulting oil (10.2 g) was dissolved in 
CH2CI2 (50 ml) and treated with TFA (20 ml) • The 
reaction was stirred overnight at room temperature. 

35 The excess solvent was removed under reduced pressure 
and the oil was dissolved in 1:1 CHjCNxHjO and made 
basic using NaOH (pH>12) . After 2 hours, the reaction 
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was acidified using TFA and the product was isolated 
using HPLC (RP-CH3CN/H2O) . 20% HCl (2 ml) was added and 
the product was lyophilized. A yellow solid (0*9 g) 
was obtained. MS was consistent with 2-[ (2-amino-3- 
5 carboxypropyl)thio] benzoic acid HCl salt. 

step B 

A solution of a^aminobenzoic acid (41.1 g) in 
dioxane (300 ml) was treated with 3 , 5-dixaethyl- 

10 (pyrazole-l-carboxamidine) HNOj (100 g) , DIEA (90 nl) 

and H2O (100 ml). The reaction was refluxed for 3 hours 
and stirred overnight at room temperature. The solid 
was filtered and washed with dioxane (150 ml) and 1:1 
dioxane rH^O (250 ml) . The solid was then suspended in 

15 diethyl ether (400 ml) and CH3CN (100 ml) and treated 

with 4N HCl/dioxane (100 ml) and 20% HCl (l ml) . After 
48 ho\irs, the reaction was filtered and dried to give 
3- [ (amino iminomethyl) amino] benzoic acid (34.1 g) as a 
lavender solid. MS was consistent with the desired 

20 product. 

gt^p q 

A solution of 2-[ (2S-amino-4-carboxybutyl) thio]- 
benzoic acid (0.9 g) and DIEA (1.5 ml) in DMF (5 ml) 
25 was treated with N-[l,l-dimethylethoxy)carbonyl]- 

glycine, 2,5-dioxopyrrolidin-l-yl ester (1.1 g) and a 
catalytic amount of DMAP. After 1 hour, methanol 
(5 ml) and 4N HCl/dioxane (10 ml) were added. After 18 
hours, methyl 2-[ t2S-[ (2-aminoacetyl)eunino]-3- 
30 (methoxyc2u:bonyl)*propyl]benzoate was isolated by HPLC 
(RP-CHaCN/HsO) . The desired product (1.0 g) was 
obtained as a white solid. MS was consistent with the 
desired product. 
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Step D 

A solution of the product of Step C (200 mg) and 
NMM (130 /A 1) in DMF (1 ml) was treated with of IBCF 
(152 fil). After 2 minutes, the reaction was treated 
5 with a solution of the product of Step B (330 mg) , NMM 
(260 fil) and a catalytic amount of DMAP in DMF (1 ml). 
After 2 hours, the reaction was treated with Kfi and 
made basic iising NaOH (pH>l2) . After 4 hours, the 
reaction was acidified with TFA and the product was 
10 isolated by HPLC (RP-CHjOr/HjO) . The title compound 

(200 mg) was obtained as a white solid. MS, ^H-NMR and 
CHNS analysis were consistent with the desired product. 
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Example 79 

Preparation of (±) ethyl /3- [ C 2- [ [ [ 3- [ (aminoiminomethyl) - 
amino] phenyl ] carbonyl ] methy lamino] acetyl ] amino] - 
5 pyridine*3-propanoate, bis(trif luoroacetate) salt 



10 




Step A 

To a 200 mL flask equipped with a teflon coated 

15 stir bar was added N-t*Boc-sarcosine (3«80 g, 0.019 

mole) and dry DMF (70 mL) . To this was added N-methyl 
morpholine, (NKM) , (2.1 mL, 1.92 g, 0.019 mole) and the 
resulting mixture was cooled to 0<*C (salt - ice water 
bath) • After several minutes isobutyl-chlorof ormate, 

20 (IBCF) , (95%, 2.74 g, 2.6 mL, 0.019 mole) was added. 

After about five minutes a solution of ethyl 3-amino-3- 
pyrid-3-yl propionate dihydrochloride salt (5.0 g, 
0.019 mole) and NMM (3.84 g, 0.038 mole) in DMF (40 mL) 
was added and the resulting mixture allowed to react 

25 overnight at 0-5'C. The volatiles were removed on a 

rotary evaporator (60^0) and a semi-solid was obtained. 
This was taken up in ethyl acetate and dilute 
hydrochloric acid, pH 2. To the aqueous layer was 
added EtOAc (200 mL) and the pH of the aqueous layer 

30 was brought to about 7 by the addition of solid sodium 
bicarbonate. The pH was adjusted to 8 by the addition 
of dilute aqueous NaOH. The layers were separated and 
the aqueous layer washed with EtOAc. The combined 
organic layers were dried (Na2S04) and volatiles removed 

35 to give a thick oil whose MS was consistent with the 
desired product. 
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S'fcep B 

Th product from Step A was dissolved in dioxane 
(20 nL) and transferred to a round-bottom flask 
equipped with a teflon-covered stir bar and connected 
5 to a mineral oil bubbler. To this was added 4 N HCl in 
dioxane (about 30 mL) • After about one hotir a vacuiim 
was applied to remove excess HCl gas and the reaction 
mixture was concentrated on a rotovap. Excess HCl was 
chased with a second evaporation from dioxane to obtain 
10 a white foam. The MS and NHR were consistent with the 
desired product as a dihydrochloride salt. 



Step C 

The title compound was obtained by coupling 3- 

15 guanidinobenzoic acid with the product of Step B using 
substantially the same conditions and procedure as 
employed in Step A. Thus, to 3-guanidinobenzoic acid 
hydrochloride (1.5 g, 7.0 mmole, Aldrich) dissolved in 
DMF (70 mL) was added an equivalent of NMM (0.77 mL, 

20 7.0 mmole) and the mixture cooled to O^C. To this was 
added one equivalent of IBCF (0.91 mL, .7 mmole) and 
after several minutes a solution of 1.1 equivalent of 
the sarcosine pyridyl amino acid ester prepared in Step 
B (2.4 g of di HCl salt) and NMM (0.78 mL) in DMF 

25 (about 50 mL) was added and the reaction mixture 
allowed to warm to room temperature overnight. 
Volatiles were removed and the product isolated by 
preparative reverse phase high performance liquid 
chromatography (RPHPLC) using a gradient of 99:1 water, 

30 0.05% TFA: acetonitrile, 0.05% TFA to 45:55 over 60 
minutes at 80 mL/min flow rate. The desired product 
fractions were combined and lyophilized to give the 
title compound (0.96 g) as a fluffy solid whose NMR and 
MS were consistent with the desired product. 
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Example 80 

Preparation of {±)/5-[[2-[[[3-[(aminoiminomethyl)amino]- 
pheny 1 ] carbony 1 ] methy lamino ] acetyl ] amino ] pyr idine-3 - 
5 propemoic acid, bis (trif luoroacetate) salt 




The product obtained in Example 79 (0.33 g) was 
dissolved in water (20 mL) and the pH adjusted to 11 by 
the addition of dilute aqueous LiOH. After about one 

15 hour the ester was substantially hydrolyzed as 

indicated by analytical C-18 HPLC. The desired product 
(±)/3-[ [2-[ [ [3-[ ( amino iminomethy 1 ) amino] phenyl ]- 
carbonyl]methy lamino] acetyl] amino ]pyridine-3-*propanoic 
acid, bis (trif luoroacetate) salt was isolated by 

20 preparative C-18 HPLC using substantially the same 
conditions outlined in Example 79, Step C, and 
lyophilized (0.19 g) • Proton NMR, FAB MS, and 
elemental analysis (CHN) were consistent with the 
desired product. 
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Example 81 

Preparation of ethyl ^--C [2-[ [ (aminoiminomethyl) 
eunlno ] phenyl ] carbony 1 ] amino] -1-oxopropyl } amino] - 
5 pyridine-3-propanoate, bis(tri£luoroacetate) salt 



10 




Step A 

R,S-*N-t-Boc alanine (2.0 g, 0.0106 mole) was 
coupled to ethyl 3-amino-3-pyridyl-propionate 
15 dihydrochloride (3.2g). Using the procedure of Exaunple 
79, Step A. The product obtained (3,42 g, 88% isolated 
yield) had MS and KHR consistent with the desired N-Boc 
product. 

20 Step B 

The Boc protecting group was removed from the 
product of Step A using the procedure of Example 79, 
Step B to obtain the dihydrochloride salt (3.5 g} as a 
white solid whose MS and MMR spectrum were consistent 
25 with the desired amino acid ester. 

Step C 

Preparation of ethyl i8-[ [2-[t[ 3- 
[ (aminoiminomethyl) amino ] phenyl] car bony 1 ] amino] -1- 

3 0 oxopropy 1 ] amino ] pyr idine-3 -propanoat e , 

bis(trifluoroacetate) salt. The amino acid ester (1.6 
g) obtained in Step B was coupled to 3-guanidinobenzoic 
acid (0.75 g, 3.5 mmole) using the conditions of 
Example 79, Step C to obtain the title compound (1.8g , 

35 2.7 mmole , 79% isolated yield) bis trif luoroacetate 
salt as a white solid after lyophilization. MS and 
prot n NMR were consistent with the desired pr duct. 
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Example 82 

Preparation of /?-[[2-[[[3-[( aminoiminomethy 1) amino ] - 
phenyl ] carbony 1 ] amino] -1-oxopropyl ] amino ] pyr idine-3- 
5 propanoic acid, bis(tri£luoroacetate) salt 



10 




The product of Example 81 (0*5 g) was hydrolyzed 
to the acid using the procedure of Example 80. The 
desired product as the di^TFA salt was isolated by 
15 preparative C*18 HPLC using substantially the same 
conditions outlined in Example 79, Step C, and 
lyophilized (0.45 g) • Proton KHR and FAB KS were 
consistent with desired product. 
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Example 83 

Preparation of (±) [2-[ [ [3-[ (alninoininoxnethyl)- 
amino ] -4 -methy Ipheny 1 ] carbony 1 ] amino ] acetyl ] - 

5 amino]pyridine-3-propanoic acid, bis(trif luoroacetate) 
salt 



10 




Step A 

N-t-Boc glycine was coupled to 3-amino-3-(3- 
pyridyl) propionic acid dihydrochloride (5.0 g, 0,pl9 
15 mole) using the procedure of Example 79, Step A to 

obtain, after work-up, a yellow oil (6,0 g, 90%) whose 
HS was consistent with the desired compound. 

step B 

20 The Boc protecting group was removed by dissolving 

the product of step A (5.9 g) in dioxane (about 20 mL) 
and TFA and the reaction was allowed to proceed for 
several minutes until the evolution of gas ceased. The 
volatiles were removed on a rotavap to obtain a brown 

25 oil. MS and NMR were consistent with the desired 
product . 

Step c 

The amino-ester prepared in Step B was coupled to 
30 4-methyl-3-nitroben2oic acid using the procedure of 
Example 79, Step C to obtain an oil that was piirified 
by preparative RPHPLC (C-18) to obtain the desired 
coupled product (1.76 g) as an amorphous solid whose 
NMR and MS were consistent with the desired product. 
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Step D 

The nitro group present in the product from Step C 
was reduced to the aniline using the following 
procedure. The product from Step c (1.75 g) was 
5 transferred to a 6 oz. Fischer-Porter pressure bottle 
equipped with a pressure gauge and inlet and outlet 
valves. The staxrting compound was dissolved in glacial 
acetic acid, 3% Pd on carbon catalyst (about 1 g) was 
added and the vessel sealed* After three vacuum* 

10 nitrogen cycles the vessel was pressurized with 

hydrogen (55 psig) and the reaction was allowed to 
proceed overnight at room temperatture. The catalyst 
was removed by filtering through celite and the 
colorless solution concentrated to give a yellow, 

15 viscous oil (2.0 g) whose MS was consistent with the 
desired aniline. 

Step E 

The aniline (1.0 g, 2.12 mmole) from Step D was 
20 guanylated using the following procedure. The aniline 
was dissolved in acetonitrile (about 50 mL) and IH- 
pyrazole=l=carboxamidine hydrochloride (0.342 g, 2.3 
mmole) added in water along with triethylamine (0.64 g, 
0.92 mL, 6.4 lamole) and the solution brought to reflux. 
25 After heating overnight the volatiles were removed on 
the rotovap and the semi-solid obtained purified by 
preparative RPHPLC to obtain the desired guanidated 
product (0.3 g after lyophilization) whose NHR and MS 
were consistent with the desired structure. 

30 

Step P 

The guanidino-ester obtained in Step E was 
hydrolyzed to the acid by dissolving the ester (0.3 g) 
in water (20 mL) and the pH brought to 11 by the 
35 addition of dilute LiOH. After about an hour complete 
conversion to the acid was bserved by analytical 
RPHPLC and the title compound, purified by preparative 
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HPLC and ly philized t btaln the di-TFA salt as a 
white powder (0.19 g) whose NMR and MS were consistent 
with the desired product. 
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Example 84 

Preparation of /3-[ [2-[ [ (3-amino-4-laethylphenyl)- 
carbonyl] amino] acetyl] ainino]pyridine-3-propanoic acid, 
bis(trifluoroacetate) salt 




The aniline-ester obtained in Example 83, Step D 
was hydrolyzed to the acid using conditions similar and 
purification scheme similar to Example 83, Step P to 
obtain the desired aniline-acid, t2-[ [ (3-amino-4- 
methylpheny 1 ) carbony 1 ] amino J acetyl ] amino ] pyridine-3 - 
propanoic acid, as the di-trif luoroacetate salt whose 
NMR and MS were consistent with the desired product. 
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Examnle a;; 

Preparation of (±) i?- [ [ 2- [ [ [ 3- ( [ (aminoiminomethyl) • 
amino ] methyl ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid, bis (trif luoroacetate) salt 




3-Cyanoben2oic acid (7.0 g, 0.0476 mole) was added 
to a round-bottom flask (200 mL) and dissolved in 
DMF: pyridine (50 mL) . To this solution was added 
disuccinylcarbonate (DSC, 14.6 g, 0.0571 mole) and a 
catalytic amount of DMAP. Upon cessation of gas 
evolution, glycine t-butyl ester (9.6 g, 0.057 mole) 
was added and allowed to react overnight. 
Triethylamine (lO mL) was added and stirred for several 
minutes. Volatiles were removed on a rotovap and 
worked up by dissolving the crude reaction mixture in 
water and ethyl acetate. The aqueous layer was made 
acidic by addition of dilute hydrochloric acid, the 
layers separated, and the water layer discarded. The 
organic layer was washed with saturated aqueous sodium 
bicarbonate, dried (Na2S04) , and concentrated to obtain 
a product (11. 1 g) whose MS was consistent with the 
desired, coupled product. 

Step B 

The cyano-t-butyl ester obtained in Step A was 
reduced to the corresponding benzylamine compound in 
similar fashion to Example 82, Step D. Thus, cyano-t- 
butyl ester (10.0 g, 0.0681 mole) was dissolved in 
acetic acid (about 70 mL) with heating and cooled. 
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Catalyst was added (0.5 g 3% Pd on carbon) and the 
reaction transferred to a 6 oz Fischer*? rter b ttle 
and pressurized with hydrogen (55 psig) « Hydrogen was 
continually added until hydrogen uptake ceased. The 
5 catalyst was removed by filtration through celite and 
the solvent was removed by evaporation to obtain crude 
benzyl amino t-butyl ester whose MS was consistent with 
the desired compound. 

10 step C 

The Boc group was removed from the product of Step 
B in a fashion similar to Excu&ple 83, Step B to obtain 
the benzyl amino acid whose MS was consistent with the 
desired product. 

15 

Step D 

The amino acid (9.0 g, 0.03 mole) obtained in Step 
C was dissolved in acetonitrile: water (about 1:1) and 
excess triethylamine added « After several minutes 

20 volatiles were removed and crude triethylamine salt 

obtained. This was re-*dissolved in acetonitrile: water 
(200 mL) and lH-pyrazine-l*carboxamidine hydrochloride 
(4.3 g, 0.03 mole) was added and the reaction mixtixre 
brought to reflux. After allowing the reaction to 

25 reflux overnight the reaction was concentrated to a 

semisolid. This was dissolved in water (20 mL) and the. 
pH was adjusted to about 7 by addition of solid sodium 
bicarbonate. A precipitate formed and was removed by 
filtration. The MS and NHR were consistent with the 

30 zwitter->ion. This product was converted to the 

hydrochloride salt by treating the zwitter*-ion with 
water and adding hydrochloric acid xintil the pH was 
about 2. This was lyophilized to obtain the 
hydrochloride salt. 

35 
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Step E 

The guanidino-acid was obtained by hydr lyzing the 
product obtained in Step D (0.47 g) using the procedure 
of Example 83, step P. Upon lyophilization a solid is 
obtained (0.41 g) as the di-TFA salt whose NMR and MS 
were consistent with the desired product. 

Step F 

The guanidino-acid prepared in Step E was coupled 
to 3-amino-3-(3-pyridyl) propionic acid using the 
procedure of Step A. Preparative RPHPLC was employed 
to obtain a solid (1.66 g) whose NMR and MS were 
consistent with the desired product. 
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Example 86 

Preparation of 3S-t [2-[[[3-[ (aminoiminoxnethyl)amino]• 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] -4 -hydroxybutanoic 
5 acid 



10 




Step A 

Preparation of 3-N-t-Boc-amino-4-hydroxy-butyric acid 
benzyl ester. 

15 N-t-Boc aspartic acid, alpha-benzyl ester (10.0 

mmol) was dissolved in THF (10 mL) and added dropwise 
over a period of 30 minutes to a O'C solution of BH3-THF 
(20 mL, 20.0 mmol), under N^. After the mixture was 
stirred for an additional 1-2 hours at 0»C, the 

20 reaction was quenched with a solution of 10% AcOH in 
MeOH (10 mL) , and the solvent evaporated. The residue 
was dissolved in EtOAc and extracted with IN HCl, up, 
and 1 M NH4HCP3. After being dried over MgS04, the 
product was recovered by removal of the solvent in 

25 vacuo. MS was consistent with the desired product. 

Step B 

Preparation of N-t-Boc-3-amino-2,3-dihydro-5-oxo-3S- 
fur an. 

30 The 3-N-t-Boc-amino-4-hydroxy-butyric acid benzyl 

ester (20 g, 64 mmol) was stirred in dichloromethane 
(200 mL) at 25**C for 16 hours in the presence of a 
catalytic amount of camphor sulfonic acid. The solvent 
was removed in vacuo. The crude material was purified 

35 by flash chromatography on a bed of silica gel (22 cm x 
6 cm of Merck 6.0 Silicagel) eluted with a gradient f 
hexane/ethyl acetate (90/10 to 70/30; 200 mL/min flow 
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rate) . The pure N-t-Boc-3-aminolactone was isolated as 
a white solid (5.4 g) whose MS was consistent with the 
desired compound* 

5 Step c 

Preparation of 3-amino-2,3-dihydro-5-oxo-3S-furan 
hydrochloride. 

The 3-N-t-Boc amino lactone (5.0 25 mmol) 
isolated in Step B %ras dissolved in 4N HCl dioxane (20 

10 mL). After stirring 45 minutes at 25»C, 4N HCl dioxane 
solution (10 mL) was added and after 1 hour at 25»C, 
the excess HCl was removed in vacuo. The resulting 
solution deposited crystals upon standing. The white 
crystalline material was filtered and dried (2.9 g) ; *H 

15 NMR (DMSO -dfi) S 2.55 (dd, IH, Jl « 18.3 Hz, 32 = 2.5 
Hz), 3.0 (dd, IH, Jl = 8.5 Hz, J2 = 18.3 Hz), 4.1 (m, 
IH), 4.35 (dd, IH, Jl = 10,5 Hz, J2 = 2.7 Hz), 4.5 (dd, 
IH, Jl = 10.5 Hz, J2 « 6.5 Hz), MS (FAB) 102.1(M+H+). 

20 Step P 

3-amino-2,3-dihydro-5-oxo-3S-furan hydrochloride 
was coupled to meta-guanidino-hippuric acid 
hydrochloride (GIHA) using the following procedure. To 
GIHA (1.6 g, 5.9 mmole) in DMF (about 30 mLs) was added 

25 an equivalent of NMM (0.59 g, 0.64 mL, 5.82 mmole) and 
the mixture allowed to stir for several minutes until a 
precipitate foraed. The mixtiire was cooled to o»C and 
an equivalent of DSC (1,49 g, 5.82 znmole) and a 
catalytic amount of DMA? were added and the reaction 

30 allowed to proceed for at least 0.5 hour. Upon 

substantially complete activation 3-amino-5-oxo-3S- 
furan hydrochloride (0.8 g, 5.82 mmole) was added to 
the reaction mixture followed by an equivalent of NMM 
(0.59 g, 0.64 mL, 5.82 mmole) and the reaction allowed 

35 to proceed to completion (1-16 hours). The volatiles 
were removed (vacuum rotary evaporation at 60<»C) and 
the residue dissolved in a minimum amount of 
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water :acetonltrile (using th .minimuiii amount of 
acetonitrile to effect solution) . The solution was 
brought to pH of about 3 by addition of neat TFA and 
isolation of desired coupled product was achieved by 
5 preparative RPHPLC to obtain the mono TFA salt as a 
hygroscopic solid after lyophilization (0.54 g). 

Step E 

The title compound was obtained by dissolving the 
10 product from Step D (0.54 g) in water (20 mL) . The pH 
of the solution was brought to about 11 by addition of 
dilute aqueous NaOH. Upon completion of the reaction, 
as determined by analytical RPHPLC, the solution (final 
pH about 8) was lyophilized. The product's identity 
15 was confirmed by proton NMR and B!S. 
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Preparation of (±) sodium /J-[t2-[[f3- 
[ (aninoiainomethyl) aaiino ] phenyl ] carbonyl] amino] acetyl] - 
amino]-2-hydroxybenzenepropanoate, sodium salt, 
triflttoroacetate salt 



0 




15 3-Amino-hydrocoumarin hydrochloride (2.0 g, o.OlO 

mole) , prepared according to J. Rico, Tett. i^ii. . is94, 

25, 6599-6602, was COUpled to GIHA (1.50 g, 0.0041 

mole) using substantially the procedure of Example 86, 
Step D. Purification by preparative RPHPLC gave the 
20 desired product as a mixture of coumarin and hydroxy- 
acid TFA salts as a light yellow powder after 
lyophilization (1.50 g) . Essentially complete 
conversion to the desired phenol-acid was obtained by 
dissolving the purified mixture in water, adjusting the 
pH to 7-8 with dilute aqueous MaOH, and lyophilizing. 
MS and proton NHR were consistent with the phenol-acid 
(carboxylate) form of the molecule (as the 
trif luoroacetate , sodium salt) . 



25 
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10 



Preparation of (±) i9-[[2-[[[3-t (aminoiminomethyl)- 
amino ] phenyl ) carbony 1 ] amino ] acetyl ) amino ] -2 -hydroxy-S- 
methylbenzenepropanoic acid, trifluoroacetate salt 




15 



3-Amino-6-methylhydrocoumarin, prepared according 
to the reference cited in Exaiqile 87, was coupled to 
GIHA using amounts, conditions, and purification 
similar to Example 87 to obtain a tan solid (0.76 g) 
whose NHR and MS were consistent with the desired 
product (as the TFA, sodium salt) . 



20 
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Example flQ 

Preparation of (±) 3-[[2-[[[3-[(aininoiminoinethyl)- 
aiiiino]phenyl]carbonyl)amino]acetyl]aminoJ-4-[ (2- 
5 hydr oxyethy 1 ) amino ] -4 -oxobutanoic acid , 
trif luoroacetate salt 




N-t-Boc aspartic acid, alpha-benzyl ester (7,7 
mmol, 2.50 g) was dissolved in DMF: pyridine (1:1, 70 
xnL) and DSC (8 ,5 mmol, 2,2 g) was added together with a 

25 catalytic amount of DMAP. After cessation of gas 

evolution (about 1 hour), ethanol amine (0,52 g, 8.3 
mmol) in pyridine (20 mL) was added and allowed to 
react at room temperature overnight. Volatiles were 
removed to obtain a golden oil. The resulting product 

30 was partitioned between EtOAc and aqueous HCl. The 

organic layer was washed with saturated aqueous sodium 
bicarbonate solution, water, dried (anhydrous sodium 
sulfate) and volatiles removed to obtain a golden oil 
(2.64 g) whose proton NMR and mass spectra correspond 

35 to the desired protected amide. 
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Step B 



XO2H 



5 




OH 



The crude product from Step A (2.3 g) was de-* 
benzylated using standard procedures » Thus, the 

10 product from Step A was taken up in acetic acid (about 
70 BkL) transferred to a Fischer-Porter pressure bottle 
and 3% palladiuja on carbon (1 g) and hydrogen added (54 
psig) . The reaction was vigorously stirred and 
hydrogen replenished as needed. After no further 

15 hydrogen uptake (about 1 hour) the catalyst was removed 
by filtration through a celite pad and volatiles 
removed to obtain a colorless oil (1.73 g). Proton NMR 
and MS were consistent with the desired de-benzylated 
product. 



The crude product obtained in Step B was dissolved 
in dioxane (20 mL) and to this was added 4N HCl in 

30 dioxane (40 mL) with vigorous stirring. The reaction 
was allowed to proceed until gas evolution ceased 
(about 15 minutes) . The volatiles were removed and a 
golden oil was obtained which was triturated with 
diethyl ether. Proton NMR and mass spectra were 

35 consistent with the desired N*deprotected, amino acid 
product. 



20 



Step c 




CO2H 



25 
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Step D 

The product of Step C (1.0 gm, 4.7 inmol) was 
coupled to GIHA (1.5 g, 4.11 mmol) using a procedure 
similar to that of Example 86, Step D. The crude 
coupling reaction was concentrated to a thick oil and 
reconstituted in water :acetonitrile, and purified by 
preparative RPHPLC to obtain the desired (±) 3-t[2- 
C [ [3-[ CMiinoiminomethyl)amino]phenyl]carbonyl]a2nino]- 
acetyl] amino] -4- [ (2-hydroxyethyl) amino] -4-oxobutanoic 
acid, trifluoroacetate salt (0.44 g after 
lyophilization) . Proton NMR and mass spectra were 
consistent with the desired product. 
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Example 94 

Preparation of 2S- [ [ 2- [ [ [ 3- [ [ amino imlnome thy 1 ] - 
amino] phenyl ] carbonyl ] amino] acetyl] amino] -3-- 
5 carboxypropyl 2'-aminobenzoate, bis(trif luoroacetate) 
salt, monohydrate 



10 



15 



H2N^ 



r 

c 




H 



II 



H 



O 

I 




20 



25 



30 



Preparation of Ben2yl-3-N-tBoc-amino-4 -hydroxy- (3S)- 
butyrate 

N-tBoc-L-aspartic acid^ ^-benzyl ester (Sigma) (75 
g, 20 mmol) was dissolved in THF (30 ml) and added 
dropvise over a period of 30 minutes to BHj-THF (400 ml, 
40 mmol) at O^C under a N2 atmosphere. After the 
solution was stirred .for 2.5 hours at 0<>C, the reaction 
was quenched with 50 ml solution of 10% acetic acid in 
MeOH^ and the solvent was evaporated. The residue was 
dissolved in ether (200 ml) and washed with IN HCl, 
saturated KjCOj, water and dried over MgS04. The product 
was isolated by removal of the solvent in vacuo (mp 56- 
57^0 from isopropyl ether/hexane) . ^H-NMR (d^-DMSp) 6 

1.4 (s, 9H), 2.68 (d, 2H, J = 6 Hz) , 3.82 (d, 2H, J = 5 
Hz), 4.01 (m, IH), 5.16 (s, 2H), 5.21 (bs, IH) , 7.37 
(bs, SH). 
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Step B 

Preparation of ben2yl-3-amino-4- (anthranilate) - (3S) - 
butyrate 

5 Benzy 1-3 -N-tBoc-aiaino-4 -hydroxy- (35) -butyrate (10 

g, 32 nunol) was dissolved in 50 ml of dimethylformamide 
followed by triethylamine (4,4 g, 46 nmol) . Isatoic 
anhydride (5.0 g, 3 mmol) was added and the solution 
was stirred for 24 hours at 25*C. After the reaction 

10 (monitored by reverse phase HPLC) was complete, water 
was added and the product extracted with ethyl acetate 
(100 mL) and dried over Na2S04. Solvent evaporation 
resulted in 12 g of a yellow oil. To this oil, dioxane 
(20 mL) was added followed by 4N HCl in dioxane (20 

15 mL) . The reaction was left to proceed for 4 hours , 
ether was added and an oily mass separated from the 

* 

solution. Ether was again added to the oily mass and 
decanted. This procedvire was repeated two times. 
Ether was added to the semi solid and stirred 
20 vigorously for 16 hours. A white solid was collected 
having KS and *H-NMR consistent with the proposed 
structtire. 



step C 

25 N,N'-Disuccinimidylcarbonate (DSC) (1.4 g, 0.5 

mmol) was added to GIHA (l.O g, 0.5 mmol) in dry 
dimethylformamide (20 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of i 
hour ben2yl-3-amino-4-anthranilate-(3S) -butyrate (0.7 

30 g, 0.5 mmol) in DMP/NMM (1:1) (5.0 mL) was added in one 
portion. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in a 
white solid (1.0 g). MS, and >H-NMR were consistent 
with proposed structure . 



wo 97/08145 



PCT/US96/13500 



- 219 - 

Step D 

The benzyl ester £r m Step c was hydr genated 
using gas and catalytic Pd/C (500 ng, 5%) for 4 
hours. After complete reaction the product was 
5 purified by reverse phase chromatography 

(vater/acetonitrile) to result in a white solid 
(1.0 g) . MS and *H-NMR were consistent with the 
proposed structure. 
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Example 9^ 

Preparation of [2-[ [ f 3-t (aminoiminolnethyl)alaino]- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino] -i , 4 -benzodioxin-6- 
propanoic acid, trifluoroacetate salt 



10 




Step A 

To l,4-benzodioxan-6-carboxaldehyde (Aldrich) (10 
g) in isopropanol (205 mL) was added ammonium acetate 
(12.5 g) followed by malonic acid (6.0 g) . The 

20 reaction mixture was stirred at reflux for 5 hours. 

The reaction mixture was filtered hot and washed with 
hot isopropanol (lOO mL) . The resulting white solid 
was dried to give DL-3-amino-3-(l,4-ben2odioxane) 
propionic acid (6.3 g) as a white solid. MS, and *H-NMR 

25 were consistent with the proposed structure. 

step B 

DL-3-amino-3*(i,4-benzodioxane) propionic acid (6 
g) from step A was slurried in absolute EtOH (250 mL) 

30 and acetyl chloride (20 mL) . The slurry was then 

heated at reflux for 4 hours. The reaction mixture was 
cooled to 25 •C and the solvent evaporated under reduced 
pressure to give a solid which was washed with ethyl 
ether (50 mL) to give DL-ethyl-3-amino-3-(i,4- 

35 benzodioxane) propionate (6.5 g) as a white solid. MS 
and *H-NMR were consistent with proposed structure. 
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Step C 

N^N'-Disuccinimidyl carbonate (DSC) (1.4 g, o.5 
nmol) was added to 6IHA (1.0 g, 0.5 sunol) in dry 
dimethylfonoamide (20 mL) followed by 
dimethylaminopyridlne (100 mg) . After a period of l 
hour the product from Step B (0.7 g, 0.5 sunol) in 
DMF/NMM (1:1) (5.0 ttL) vas added in one portion. After 
complete reaction the product vas, purified by reverse 
phase chromatography (water/acetonitrile) to result in 
a white solid (1.1 g). MS and *H-NMR were consistent 
with the proposed structure. 

step D 

DL-ethyl-3-amino-3- (1, 4-benzodioxane) propionate 
15 adduct (the product from Step C) (500 mg) was dissolved 
in water/acetonitrile (1:1), followed by the addition 
of lithium hydroxide (100 mg) . The reaction mixture 
was stirred at 25 ®C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid 
20 was added until pH-2. The product was purified by 
reverse phase chromatography (water/acetonitrile) to 
result in 255 mg of a white solid. MS and ^H-NMR were 
consistent with the proposed structure. 



5 



10 
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Example ^6 



Preparation of N- [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
plienyl]carbonyl]amino]acetyl]-^-alanineV ethyl ester 



H ° 
H2N. ^N^^C^^^^B^ 



N,N'-DisucciniBiidyl carbonate (DSC) (1.4 g, o.5 
mnol) was added to GIHA (1.0 g, 0.5 mnol) in dry 
dimethylformamide (20 jnL) followed by 
dimethylaminopyridine (100 mg) . After a period of i 

15 hotir beta-alanine ethyl ester hydrochloride (0.7 g, 0.5 
mmol) in DMF/NMM (l:i) (5.0 mL) was added in one 
portion. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in l.i mg 
of a white solid. MS and 'H-NMR were consistent with 

20 proposed structure. 
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Example 97 

Preparation of N- [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] • 
phenyl] carbonyl] amino] acetyl] -iS-alanine 




The compound of Example 96 (500 mg) was dissolved 
in water/ acetonitrile (1:1) followed by the addition of 
lithium hydroxide (200 mg) . The reaction mixt\ire was 
stirred at 25«C, and monitored by HPLC. After complete 
15 hydrolysis (1-2 hours) trif louroacetic acid was added 
until pH - 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 
375 mg of a white solid. MS and *H-NMR were consistent 
with the proposed structure. 
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Example 98 

Preparation of (±)ethyl /8-t (2-C [ t3-[ (aminoiminomethyD- 
amino] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -quinoline-3 - 
5 propanoate, bis (trif luoroacetate) salt 



10 



15 




2TFA 



H2O 



To 3-quinolinecarboxaldehyde (Aldrich) (lo g) in 
isopropanol (205 mL) was added ammonium acetate (12.5 
g) followed by malonic acid (6 g) . The reaction 
mixture was stirred at reflux for 5 hours. The 
reaction mixture was filtered hot and washed with hot 
isopropanol (lOO mL) . The resulting white solid was 
dried to give DL-3-amino-3-(3-quinoline) propionic acid 
(6.3 g) as a white solid. MS and 'H-NMR were consistent 
with the proposed structure. 



Step B 

DL-3-amino-3-(3-quinoline) propionic acid (6 g) 
from Step A was slurried in absolute EtOH (250 mL) and 
acetyl chloride (20 mL) . The slurry was then heated at 
reflux for 4 hours. The reaction mixture was cooled to 
25 'C and the solvent evaporated under reduced pressure 
to give a solid which was washed with ethyl ether (50 
mL) to give DL-ethyl-3-amino-3-(3-quinoline) propionate 
(6.5 g) as a white solid. MS and 'H-NMR were consistent 
with the proposed structure. 
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Step C 

To N,N'-disuccinimidyl carbonate (DSC) (1.4 g, 0.5 
nmol) was added 6IHA (1.0 g, 0.5 mnol) in dry 
dlmethylfonaamide (20 nL) followed by 
5 dimethylaminopyridine (100 mg) . After a period of l 
hour ethyl DL-3-aiDino-3-(3-quinoline) propionate (1.2 g, 
0.5 nmol) in DMF/NMM (1:1) (5.0 mL) was added in one 
portion. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in a 
10 white solid (1.2 g). MS and *H-NMR were consistent with 
the proposed structure. 
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Example 99 



10 



Preparation of [ [ 2 - [ [ [ 3 - [ ( aminoiminome thy 1 ) amino ] 
phenyl ) carbonyl ] amino ] acetyl ] amino) quinoline-3 - 
propanoic acid, bis(trif luoroacetate) salt 




2TFA 



H2O 



15 



20 



The compound from £x2UDple 98 (600 mg) was 
dissolved in water/ acetonitrile (1:1), followed by the 
addition of lithiiim hydroxide (lOO mg) . The reaction 
mixture was stirred at 25 and monitored by HPLC. 
After complete hydrolysis (1-2 hours) trif louroacetic 
acid was added until pH = 2. The product was purified 
by reverse phase chromatography (water/acetonitrile) to 
result in 470 mg of a white solid, MS and ^H-NMR were 
consistent with the proposed structure. 



■ 
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Example ^qn 



10 



Preparation of ethyl i?-[t2-[([3-[ (4,5-dihydrothiazol-2 
y 1 ) amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] pyr idine-3 
propanoate, trifluoroacetate salt 




H 



TFA 




15 



20 



25 



30 



35 



Step A 

Preparation of 3-Nitroben2oyl Glycine: 




Glycine (20 g, 266 mmol) was added to water (200 
mL)^ followed by potassium hydroxide (20 g, 357 mmol) 
and cooled to 0*C in an ice bath. To this solution 3- 
nitrobenzoyl chloride (Aldrich) (20 g, 108 mmol) was 
added, in a solution in acetonitrile (20 mL) drop-wise 
over a 10 minute period. After complete reaction (3-4 
hours) concentrated hydrochloric acid was added until 
pH - 1 followed by saturated aqueous NaCl (75 mL) . The 
product was filtered, washed with water and air dried 
(22 g, 90% yield). »H-NMR (d^-DMSO) d, 3.92 (d, 2H, J = 
6.1), 7.9 (t, IH, J « 7.9), 8.3 (t, IH, J = 5.6), 8.35 
(m, 2H), 8.69 (s, IH), 9.25 (t, IH, J = 7.2 Hz) . MS 
(FAB) m/e 231.0 (M+Li+) . 
Elemental Analysis for CyHgNjOs 

Calc'd: c, 45.89; H, 4.25; N, 9.92 

Found: c, 45.97; H, 4.44; N, 10.11 



25 
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Step B 

3-nitrobenzoyl glycine, prepared in Step A ab ve 
(4 g) was dissolved in ethanol (60 aL) in a Parr jar. 
Palladium on carbon 5% (500 ng) was added and the 
5 mixture was hydrogenated under 50 psi in a Parr 

apparatus for a period of 1.5 hours. After complete 
reaction the palladium catalyst was removed by 
filtration through a plug of celite. The solvent was 
removed under reduced pressure and the senile dried in 
10 vacuo. 

SiSSiSL 

Acetonitrile (5 mL) was added to the crude aniline 
from Step B followed by 2-(methylthio)-2-thia2oline (7 
15 g) and heated to reflux for 6 hours. The solvent was 
ranoved under reduced pressure to give a solid. 
Diethyl ether was added and the solid was filtered to 
give a tein colored solid (4.6 g) . 

20 Step D 

N,N'-Disuccinimidyl carbonate (DSC) (1.4 g, 0.5 
mmol) was added to 2-(methylthio)-2-thiazoline (l.o g, 
0.5 mmol) in dry dimethylformamide (20 mL) followed by 
dimethylaminopyridine (lOO mg) . After a period of 1 
hour ethyl DL-3-amino-3-(3-pyridyl) propionate (1.2 g, 
0.5 mmol) in DMP/NMM (1:1) (5.0 mL) was added in one 
portion. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in a 
white solid (520 g) . MS and 'H-NMR were consistent with 
30 the proposed structiire. 
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Example IQl 

Preparation of ^-Ct2-[[[3-[(4,5^dihydrothia2ol-2- 
y 1 ) amino ] phenyl ] carbonyl ) amino] acetyl ] amino] pyridine-*3- 
5 propanoic acid, trifluoroacetate salt 



10 




i5 The compound of Example 100 (600 mg) was dissolved 

in water/ acetonitrile (1:1) followed by the addition of 
lithiiam hydroxide (100 mg) . The reaction was allowed 
to stir at 25^C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trif louroacetic acid was added 

20 until pH B 2. The product was purified by reverse 

phase chromatography (water/acetonitrile) to result in 
470 mg of a white solid. MS and *H-NMR were consistent 
with the proposed structure. 



wo 97/08145 



PCT/US96/13500 



- 230 - 

Example 102 

Preparation of N-t2-[ [ [3-[ [ [ (phenylmethyl) amino 1- 
carbony 1 ] amino ] phenyl ] earbonyl ) amino] acetyl ] -/3-alanine , 
ethyl ester 




Ethyl (3-nitrobenzoylglycyl)-3-amido propionate (2 g, 
0.62 mmol) (Example 100, Step A) was added to absolute 
ethanol (60 mL) in a Parr jar. Palladium on carbon 5% 
(500 mg) was added and the mixture was hydrogenated 
under 50 psi in a Parr apparatus for a period of 1.5 
hours. After complete reaction the palladium catalyst 
was removed by filtration through a plug of celite. 
The solvent was removed under reduced pressure and the 
sample dried in vacuo. Acetonitrile (5 mL) was added 
to the crude aniline followed by benzyl isocyanate (700 
mg, 0.75 mmol) . The solution turned to a solid. 
Diethyl ether was added and the solid was filtered to 
give the benzyl urea as a salmon colored solid (2.6 g, 
99% yield) . The product (l g portion) was purified by 
reverse phase chromatography (water/acetonitrile) to 
result in a white solid: "h NMR (d^-DMSO) s, 1.17 (t, 

3H, J = 7.3 Hz), 2.48 (t, 2H, J = 7.1 Hz), 3.45 (q, 2H, 
Ji = 6.8 Hz, J, = 13.2 Hz), 3.80 (d, 2H, J » 6.9 Hz), 
4.06 (q, 2H, J, = 7.5 Hz, Jj = 13.4 Hz) , 4.31 (d, 2H, J 
= 7.5 Hz), 7.2-7.4 (m, 5H) , 7.8 (t, IH, J = 8.0 Hz), 
7.85 (bs, IH), 8.1 (t, IH, J = 5.6 Hz) , 8.35 (m, 2H) , 
8.71 (s, IH), 8.78 (bs, IH), 9.22 (bs, IH) . 
MS (FAB) m/e 427.3 (M+H-f ) . 
Elemental Analysis 

PaHTeNA 1.5 HjO Calc'd.: C, 58.28 H, 5.74 N, 12.36 

Pound: C, 58.48 H, 5.57 N, 12.25 
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Example 103 

Preparation of 3-[[2-[[[3-[t[(phenyl2nethyl)amino]- 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5 propanoic acid 



10 




The compound of Example 102 (400 mg, 0.094 mmol) 
15 was dissolved in vater/acetonitrile (1:1), followed by 
addition of lithium hydroxide (100 mg, 0.4 mmol). The 
reaction was stirred at 25«>c, and monitored by HPLC. 
After complete hydrolysis (1-2 hours) trifluoroacetic 
acid was added until pH = 2. The product was purified 
20 by reverse phase chromatography (water/ acetonitrile) to 
result in 265 mg of a white solid: *H NMR (d^-DMSG) S, 
2.48 (t, 2H, J = 7.1 Hz), 3.45 (q, 2H, J, = 6.8 Hz, = 
13.2 Hz), 3.80 (d, 2H, J = 6.9 Hz) , 4.31 (d, 2H, J = 
7.5 Hz), 7.2-7.4 (m, 5H) , 7.8 (t, IH, J = 8.0 Hz), 7.85 
25 (bs, IH), 8.1 (t, IH, J = 5.6 Hz) , 8.35 (m, 2H) , 8.71 
(S, IH), 8.78 (bs, IH), 9.22 (bs, IH) . 
MS (FAB) m/e 405.6 (M+Li+) . 
Elemental Analysis 

C20H22N4O5 O.5H2O Calc'd.: C, 59.00 H, 5.39 N, 13.75 
30 Found: C, 59.29 H, 5.11 N, 13.63 
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10 



Example lOA 

Preparation of ethyl /?-[[2-[[ {3-nitrophenyl)- 
carbony 1 ] amino ] acetyl ] amino ] pyr idine-3 -pr opanoate 




C02Et 



The sane procedure used in the preparation of 
Example C was followed substituting an equivalent 

15 amount of DL-ethyl 3-amino-3-pyridyl propionate for 

ethyl beta-alanine hydrochloride. N,N'-Disuccinimidyl 
carbonate (14 g, 5.5 mmol) was added to 3-nitro-benzoyl 
glycine (lo g, 4.5 mmol) in dry dimethylformamide (30 
mL) followed by dimethylaminopyridine (200 mg) . After 

20 a period of 1 hour DL-ethyl 3-amino-3-(3-pyridyl) 
propionate dihydrochloride (13 g, 4.6 mmol) in 20% 
aqueous potassium carbonate (50 mL) was added in one 
portion. After complete reaction the product was 
collected by filtration (11.5 g, 80% yield). MS and 

25 »H-NMR were consistent with the proposed structure. 
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Example 105 

Preparation of ethyl i8-tt2-t[t3-[[[(phenylmethyl)- 
amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] 
5 amino ]pyridine-3-propanoate, trif luoroacetate salt 




DL-Ethyl (3-nitrobenzoyl glycyl) -3-amido-3-pyridyl 
propionate (2 g, 0,62 mmol) of Example 104 was added to 
absolute ethanol (60 mL) in a Parr jar. Palladium on 

20 carbon 5% (500 mg) was added and the mixture was 

hydrogenated under 50 psi in a Parr apparatus for a 
period of 1.5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 

25 pressure and the sample dried in vacuo. Acetonitrile 
(5 mL) was added to the crude aniline followed by 
benzyl isocyanate (700 mg, 0.75 mmol). The solution 
turned to a solid. Diethyl ether was added and the 
product was filtered. The product was purified by 

30 reverse phase chromatography (water/acetonitrile) to 
result in a white solid (1.5 g). MS and NMR were 
consistent with the proposed structure. 



35 
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Example 106 

Preparation of (±) /8-[[2-[[[3-[[((phenylinethyl)- 
amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ]pyridine-3 -propanoic acid 




The compound of Example 105 (400 mg, 0.094 mmol) 
was dissolved in water/ acetonitrile (1:1), followed by 
the addition of lithitim hydroxide (100 mg, 0*4 mmol). 
The reaction mixture was stirred at 25»c, and monitored 
by HPLC. After complete hydrolysis (1-2 hours) 
trifluoroacetic acid was added until pH « 2. The 
product was purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (200 
mg) . MS and *H-NMR were consistent with the proposed 
structure. 
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Example 107 

Preparati n of ethyl i8-[[2-[[[3-[£ (phenylamino)-. 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acety 1 ] amino ] - 
pyr idine-3 --propanoate 

5 



10 




DL-ethyl (3-nitrobenzoylglycyl) -3-amido-3- (3- 
pyridyl)propionate (2 g, 0.64 mmol) was added to 

15 absolute ethanol (60 mL) in a Parr jar. Palladium on 
carbon 5% (500 mg) was added and the mixture was 
hydrogenated under 50 psi in a Parr apparatus for a 
period of 1.5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 

20 plug of celite. The solvent was removed under reduced 
pressure and the seunple dried in vacuo. Acetonitrile 
(5 mL) was added to the crude aniline followed by 
phenyl isocyanate (600 mg, 0.75 mmol). The solution 
turned to a solid. Diethyl ether was added and the 

25 product was filtered. The product was purified by 

reverse phase chromatography (water/acetonitrile) to 
result in a white solid (1.1 g). MS and 'H-NMR were 
consistent with the proposed structure. 
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Example loa 
Preparation of ^-[[2-[C(3-[[{phenylamino)- 
carbony 1 ] amino ] phenyl ) carbony 1 ] amino ) acetyl ] amino ] 
pyridine-3-propanoic acid, trifluoroacetate salt 



PIvH 




H 




The compound of Exan^le 107 (500 mg, 0.095 mmol) 
was dissolved in water/ acetonitrile (1:1), followed by 
the addition of lithi\jm hydroxide (loO mg, 0.4 mmol). 
The reaction mixt\ire was stirred at 25«c, and monitored 
by HPLC. After complete hydrolysis (1-2 hours) 
trifluoroacetic acid was added until pH =2. The 
product was purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (350 
ng) . MS and >H-NMR were consistent with proposed 
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Example 109 



Preparation of ethyl /J-[t2-[[[3-(aiainocarbonylainino)- 
phenyl ) carbony 1 J amino ] acetyl ] amino ] pyr idine-3 - 
propanoate, trif luoroacetate salt 



10 



»^ o . 




CCbEt 



15 



20 



25 



30 



DL-ethyl (3-nitroben2oylglycyl) -3-amido-3-(3- 
pyridyl) propionate (2 g, 0.62 mmol) was added to 
absolute ethanol (60 mL) in a Parr jar. Palladium on 
carbon 5% (500 mg) was added and the mixtiire was 
hydrogenated iinder 50 psi in a Parr apparatus for a 
period of 1.5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 
pressure and the sample dried in vacuo. Hydrochloric 
acid (20%, 75 mL) was added to the crude aniline 
followed by urea (2 g) . The solution was heated to 
reflux for 15 hours. After complete reaction (15 
hours) , the product was purified by reverse phase 
chromatography (water/acetonitrile) and lyophilized to 
result in a white solid (1.2 g). MS and ^H-NMR were 
consistent with the proposed structure. 
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Example 

Preparation of ^- [ [ 2 - [ [ [ 3 - ( aminocarbonylaaino) - 
phenyl ] carbonyl ] amino ) acetyl ] amino] pyridine-3 -propanoic 
5 acid, trifluoroacetate salt 



10 




The compound of Example 109 (500 mg, 0.095 mmol) 
was dissolved in water /acetonitrile (1:1), followed by 
the addition of lithium hydroxide (lOO mg, 0.4 mmol). 
The reaction mixture was stirred at 25 'C, and monitored 
by HPLC. After complete hydrolysis (1-2 hoxirs) 
trifluoroacetic acid was added until pH = 2. The 
product was purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white solid (350 mg) . MS and 'H-NMR were consistent 
with the proposed structure* 
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fiyarop^e 



Preparation of ethyl ^-t [2-[ [ t3-[ [ [ [ (4-methylphenyl) - 
sulf ony 1 ] amino ] car bony 1 ] amino ] phenyl ] carbony 1 ) amino ] - 
acetyl ] amino ] pyridine-3-propanoate , trif luoroacetate 



10 



15 




C02Et 



20 



25 



30 



35 



DL-ethyl (3-nitrobenzoylglycyl) -3-amido-3-(3- 
pyridyl) propionate (2 g, 0.64 mmol) was added to 
absolute ethanol (60 mL) in a Parr jar. Palladium on 
carbon 5% (500 mg) was added and the mixture was 
hydrogenated under 50 psi in a Parr apparatus for a 
period of 1,5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 
pressiire and the sample dried in vacuo. Acetonitrile 
(5 mL) was added to the crude aniline followed by p- 
toluensulfonyl isocyanate (600 mg, 0.75 mmol) . The 
solution turned to a solid. Diethyl ether was added 
and the product was filtered. The product was purified 
by reverse phase chromatography (water/acetonitrile) 
and lyophilized to result in a white solid (l.i g). MS 
and ^H-NMR were consistent with the proposed structure. 
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* 

Example 112 

Preparation of /3-[[2-[t[3-[[[[(4-nethylphenyl)- 
suif ony 1 ] amino ) carbony 1 ] amino ) phenyl ] carbony 1 ] amino ] - 
5 acetyl] amino ]pyridiine-3 -propanoic acid. 



10 



15 




20 The compound of Example ill (500 mg, 0.095 mmol) 

was dissolved in water/ acetonitrile (1:1), followed by 
the addition of lithium hydroxide (100 mg, 0.4 mmol). 
The reaction mixture was stirred at 25 'C, and monitored 
by HPLC. After complete hydrolysis (1-2 hours) 

25 trifluoroacetic acid was added until pH = 2. The 

product was purified by reverse phase chromatography 
(water /acetonitrile) and lyophilized to result in a 
white solid (350 mg) . MS and 'H-NMR were consistent 
with the proposed structure. 



30 
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Example 113 

Preparation of ethyl /3-t[2-t([3-[(aiainothioxomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] pyr idine-3 - 
5 propanoate, trif luoroacetate salt 



10 




15 

DL-ethyl (3-nitroben2oylglycyl) -3-amido-3- (3- 
pyridyl)propionate (2 g, 0.64 mmol) was added to 
absolute ethanol (60 mL) in a Parr jar- Palladium on 
carbon 5% (500 mg) was added and the mixture was 

20 hydrogenated under 50 psi in a Parr apparatus for a 
period of 1,5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 
pressure and the sample dried in vacuo. Acetonitrile 

25 (5 mL) was added to the crude aniline followed by 
benzoyl isothiocyanate (600 mg, 0.75 mmol). After 
complete reaction the solvent was removed under reduced 
pressiire. To the resulting oil was added methanol (50 
mL) followed by KjCOj (2 g) and the reaction was left to 

30 stir until the hydrolysis was complete. The product 
was purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white solid (980 mg) . MS and ^H-NMR were consistent 
with the proposed structure. 

35 
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Example 11 A 

Preparation of /S-[[2-[[t3-t (aminothioxomethyl) amino]*- 
phenyl ) carbonyl ] amino) acetyl ) amino )pyridine-3 -propanoic 
acid, trifluoroacetate salt 



10 




The compound of Example 113 (500 mg, 0.095 mmol) 
15 was dissolved in water/acetonitrile (1:1), followed by 
the addition of lithium hydroxide (lOO mg, 0.4 mmol). 
The reaction mixture was stirred at 25*0, and monitored 
by HPLC. After complete hydrolysis (1-2 hours) 
trifluoroacetic acid was added until pH = 2. The 
20 product was purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white solid (350 mg) . MS and *H-NMR were consistent 
with the proposed structure. 
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Example 115 



Preparation of DL-ethyl(3-nitroben2oylglycyl)-3-amidO' 
phenyl propionate 



10 




C02Et 



15 



20 



N^N'-disuccinimidyl carbonate (14 5.5 mmol) was 
added to 3-nitro-benzoyl glycine (lo g, 4.5 mmol) in 
dry dimethylformamide (30 mL) followed by 
dimethylaminopyridine (200 mg) . After a period of 1 
hoixr DL-ethyl-3-amino-3-phenylpropionate hydrochloride 
(12 g, 4.6 mmol) in 20% aqueous potassiim carbonate (50 
mL) was added in one portion. After complete reaction 
the product was collected by filtration (12 g, 87% 
yield) . MS and *H-NMR were consistent with the proposed 
structure • 
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Example 116 

Preparation of ethyl ^-[t2-[[[3-[(aiiiinothioxoinethyl)- 
amino] phenyl ] carbonyl ] amino] acetyl ] amino] - 
5 benzenepropanoate 



15 



20 




10 11 ^ Tf T IT COzEt 



The compound of Example lis {2 g, 0.64 mmol) was 
added to absolute ethanbl (60 mL) in a Parr jar. 
Palladium on carbon 5% (500 mg) was added and the 
mixture was hydrogenated under 50 psi in a Parr 
apparatus for a period of 1.5 hours. After complete 
reaction the palladium catalyst was removed by 
filtration through a plug of celite. The solvent was 
removed under reduced pressure and the sample dried in 
vacuo. Acetonitrile (5 mL) was added to the crude 
25 aniline followed by benzoyl isothiocyanate (600 mg, 
0.75 mmol). After complete reaction the solvent was 
removed under reduced pressure. To this oil, methanol 
(50 mL) was added followed by KjCOj (2 g) and the 
reaction was left to stir until the hydrolysis was 
30 complete. The product was purified by reverse phase 
chromatography (water/ acetonitrile) and lyophilized to 
result in a white solid (980 mg) . MS and NMR were 
consistent with the proposed structure. 



wo 97/08145 



PCT/US96/13500 



- 245 - 
Example 117 

Preparation of i8-[[2-[[[3-[ (aninothioxomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] benzenepropanoic 
5 acid 



10 




15 The product of Example 116 (500 mg, 0.095 mmol) 

was dissolved in vater/acetonitrile (1:1), followed by 
the addition of lithium hydroxide (100 mg, 0.4 mmol). 
The reaction mixture was stirred at 25 •'C, and monitored 
by HPLC. After complete hydrolysis (1-2 hours) 

20 trifluoroacetic acid was added until pH » 2. The 

product was purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white solid (350 mg) • MS and 'H-NMR were consistent 
with the proposed structure. 

25 
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Example 118 

Preparation of ethyl iJ-Ct2-[[[3.[[[ (phenylmethyl)- 
amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
5 amino] benzenepropanoate 



10 




15 



20 



25 



30 



DL-ethyl (3-nitrobenzoylglycyi) -3-amido-3 -phenyl 
propionate (2 g, 0.62 mmol) was added to absolute 
ethanol (60 mL) in a Parr jar. Palladium on carbon 5% 
(500 mg) was added and the mixture was hydrogenated 
under 50 psi in a Parr apparatus for a period of 1.5 
hours. After complete reaction the palladium catalyst 
was removed by filtration through a plug of celite. 
The solvent was removed under reduced pressure and the 
sample dried in vacuo. Acetonitrile (5 mL) was added 
to the crude aniline followed by benzyl isocyanate (700 
mg, 0.75 mmol). The solution tiurned to a solid. 
Diethyl ether was added and the product filtered. The 
product was purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white solid (1.5 g). MS and >H-NMR were consistent with 
the proposed structxire. 



35 
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Example 119 

Preparation of /?-[ [2-[ ( [3-[ [ [ (phenylmethyl)amino]- 
carbony 1 ] amino J phenyl ] carbonyl ] amino] acetyl ) amino] - 
5 benzenepropanoic acid 



10 




15 The product of Example 118 (400 mg, 0.094 mmol) 

was dissolved in vater/acetonitrile (1:1), followed by 
the addition of lithiiim hydroxide (100 mg, 0.4 mmol). 
The reaction mixture was stirred at 25«*c, and monitored 
by HPLC. After complete hydrolysis (1-2 hours) 

20 trif luoroacetic acid was added until pH = 2. The 

product was purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white solid (200 mg) . MS and 'H-NMR were consistent 
with the proposed structiire. 

25 
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10 



Preparation of ^-[[2-t[ (3-nitrophenyl)carbonyl]amino] 
acetyl ] amino] -i , 3-benzodioxole-5-propanoate 




C02Et 



15 



20 



N,N'-disuccinimidyl carbonate (14 g, 5.5 nmol) was 
added to 3-nitro-benzoyl glycine (lo g, 4.5 arnol) in 
dry dimethylformamide (30 mL) followed by 
dimethylaminopyridine (200 mg) . After a period of i 
hour ethyl DL-3-ainino-3 -piper inalpropionate 
hydrochloride (7 g, 4.6 nnol) in 20% aqueous potassium 
carbonate (50 mL) was added in one portion. After 
complete reaction the product was collected by 
filtration (14 g, 97% yield) . MS and »H-NMR were 
consistent with the proposed structure. 
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Example 121 

Preparation of ethyl [ [ 2- [ [ I 3- [ [ [ (phenylmethyl) - 
amino] carbony 1 ] amino ] phenyl ] carbonyl ] amino] acetyl ] - 
5 amino] , 3-benzodioxole-5-propanoate 



10 




15 The compound of Example 120 (2 g, 0»62 mmol] was 

added to £ibsolute ethanol (60 mL) in a Parr jar. 
Palladium on carbon 5% (500 mg) was added and the 
mixture was hydrogenated under 50 psi in a Parr 
apparatus for a period of 1.5 hours. After complete 

20 reaction the palladiiun catalyst was removed by 

filtration through a plug of celite. The solvent was 
removed luider reduced pressure and the sample dried in 
vacuo. Acetonitrile (5 mL) was added to the crude 
aniline followed by benzyl ispcyanate (700 mg, 0.75 

25 mmol). The solution turned to a solid • Diethyl ether 
was added and the product filtered. The product was 
purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white solid (1.5 g). MS and *H-NMR were consistent with 

30 the proposed structure. 
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Example 122 

Preparation of [2-( [ t3-[ [ [ (phenylmethyl) - 

amino ] carbony 1 ] amino ] phenyl ) carbony 1 ] amino ] acetyl ] - 

amino]-i,3-benzodioxole-5-propanoic acid 



10 




15 The compound of Example 121 (400 mg, 0.094 mmol) 

was dissolved in water/acetonitrile (1:1), followed by 
th^ addition of lithium hydroxide (lOO mg, 0.4 mmol). 
The reaction mixture was stirred at 25 ^C, and monitored 
by HPLC. After complete hydrolysis (1-2 hours) 

20 trifluoroacetic acid was added until pH = 2. The 

product was purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white solid (200 mg) . MS and *H-NMR were consistent 
with the proposed structure. 



25 
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Example 123 

Preparation of ethyl i?-t[2-[[ [3-3- 

[ [ (phenylamino) carbonyl ] amino ] phenyl ] carbony 1 ] amino ] 
5 acetyl ] amino ] -1 , 3 -benzodioxole-5-propanoate 



10 



15 




DL-ethyl (3-nitrobenzoylglycyl) -3-amido-3- 
piper idinal propionate (2 g, 0.62 mmol) was added to 
absolute ethanol (60 mL) in a Parr jar* Palladium on 

20 carbon 5% (500 mg) was added and the mixture was 

hydrogenated \inder 50 psi in a Parr apparatus for a 
period of 1.5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 

25 pressure and the sample dried in vacuo. Acetonitrile 
(5 mL) was added to the crude aniline followed by 
phenyl isocyanate (700 mg, 0.75 mmol). The solution 
turned to a solid. Diethyl ether was added and the 
product filtered. The product was purified by reverse 

30 phase chromatography (water/ acetonitrile) and 

lyophilized to result in a white solid (1.5 g) . MS and 
^H-NMR were consistent with the proposed structure. 
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Example l^^ 

Preparation of [2-[ [ [3-3-[ [ (phenylamino)- 
carbony 1 ] amino ) phenyl ] carbony 1 ] amino ] acety 1 ) amino ] -1 , 3 - 
5 benzodioxole-'S-^propanoic acid 



10 




15 

The product of Example 123 (400 ag, 0.094 mmol) 
was dissolved in water/acetonitrile (1:1), followed by 
the addition of lithium hydroxide (lOO mg, 0,4 mmol). 
The reaction mixture was stirred at 25*0, and monitored 

20 by HPLC. After complete hydrolysis (1-2 hours) 

trifluoroacetic acid was added until pH = 2. The 
product was purified by reverse phase chromatography 
(water/acetonitrile) and lyophilized to result in a 
white solid (200 mg) . MS and NMR were consistent with 

25 the proposed structure* 
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Example 126 

Preparation of /?-[[2-[[[3-[[t[(4-{aminosulfonyl)- 
pheny Imethy 1 ] amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] - 
5 amino] acetyl] amino ]pyridine-3 -propanoic acid, 
trif luoroacetate salt 




step A 

10 To 4 ( aminomethy 1 ) -benzenesulf onamide 

hydrochloride hydrate (Aldrich) (6 g) in acetonitrile 
was added 3-ethoxycarbonyl phenylisocyanate (Lancaster) 
(5 g) and triethylamine (5 ml) . The reaction was 
stirred for 1 hour. The solvent was removed under 

15 reduced pressure to give a solid mass. Water was added 
and the solid filtered (10.2 g) . MS and *H-NMR were 
consistent with the proposed structure. 

step B 

20 The compound from Step A (10 g) was dissolved in 

water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (4 g) . The reaction mixture was 
stirred at 25**C, and monitored by HPLC. After complete 
hydr lysis (4-6 hours) 10% aqueous HCl was added until 

25 pH = 2. The product was purifi d by filtration to give 
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a White solid (7 g) . MS and »H-NMR were consistent with 
the proposed structure. 

Step c 

5 N,N'-Disuccinimidyl C£u:b6nate (DSC) (1.4 o*5 

nmol) was added to the carboxylic acid-urea of 4- 
(aminoiDethyl)ben2enesulfonamide and 3-ethoxycarbonyl 
phenylisocyanate (1 g, 0.5 xniaol) [See Scheme V(A13)] in 
dry dinethylformamide (20 nL) followed by 

10 dimethylaminopyridine (100 mg) . After a period of 1 

hour the compound from Example i, step c was added (2.2 
g, 0.5 mmol) in DMF/NMM (1:1) (5.0 mL) in one portion. 
After complete reaction the product was purified by 
reverse phase chromatography (water/ acetonitrile) and 

15 lyophilized to result in a white solid (1.2 g). MS and 
^H-NMR were consistent with the proposed structure. 



step D 

The compound from Step C (600 mg) was dissolved in 
20 water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction mixture was 
stirred at 25«C,; and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trif luoroacetic acid was added 
until pH=2. The product was purified by reverse phase 
25 chromatography (water/acetonitrile) and lyophilized to 
result in 500 mg of a white solid. MS and *H-NMR were 
consistent with the proposed structure. 
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10 



15 



Preparation of /S-[[2-[[[3-t[[(3-pyridinylmethyl)- 
amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl J • 
amino ]pyridine-3 -propanoic acid, bis trif luoroacetate 




T II H 



2TFA 




.OH 



20 



25 



To 3-pyridinemethylamine (Aldrich) (6 g) in 
acetonitrile was added 3-ethoxycarbonyl 
phenyl isocyanate (Lancaster) (5 g) and triethylamine (5 
ml) • The reaction was stirred for 1 hour. The solvent 
was removed iinder reduced pressure to give a solid 
mass. Water was added and the solid filtered (12 g) • 
MS and ^H*NHR were consistent with the proposed 



The compound from Step A (10 g) was dissolved in 
30 water/ acetonitrile (1:1), followed by the addition of 
lithium hydroxide (4 g) . The reaction mixture was 
stirred at 25 ^C, and monitored by HPLC After complete 
hydrolysis (4-6 hours) io% aqueous HCl was added until 
pH = 2. The product was purified by filtration to give 
35 a white solid (5.6 g). MS and'"H-NMR were consistent 
with the proposed structure. 
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Step C 

M,N'-Disuccinimidyl carbonate (DSC) (1.4 g, 0.5 
inmol) was added to the carboxylic acid-urea of 3- 
pyridine methylamine (Aldrich) and 3-ethoxycarbonyl 
5 phenylisocyanate (1 g, 0.5 xnmol) [See Scheme V(A13)] in 
dry dimethylformamide (20 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 1 
hour the compound from Example 1^ step C vas added (2.2 
g, 0.5 mmol) in DMF/NMM fl:l) (5.0 mL) in one portion. 
10 After complete reaction the product was purified by 
reverse phase chromatography (water/acetonitrile) and 
lyophilized to result in a white solid (l.i g). MS and 
*H-NMR were consistent with the proposed structure. 



15 Step D 

The compound from Step C (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction mixture was 
stirred at 25^C, and monitored by HPLC. After complete 
20 hydrolysis (1-2 hours) trif luoroacetic acid was added 
until pH«2. The product was purified by reverse phase 
chromatography (water/acetonitrile) and lyophilized to 
result in 430 mg of a white solid. MS and >H-NMR were 
consistent with the proposed structure. 
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Example 129 

Preparation of /3-[ [2-[ [ [3-[ [ [ (2-carboxyethyl) amino]- 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5 pyridine-3 -propanoic acid, trifluoroacetate salt 



10 




15 

Step A 

The compound of Example 104 (1.5 g) was dissolved 
in ethanol (60 mL) in a Parr jar. Palladium on carbon 
5% (500 mg) was added and the mixture was hydrogenated 
20 under 50 psi in a Parr apparatus for a period of 1.5 
hours. The palladiiim catalyst was removed by 
filtration through a plug of celite. The solvent was 
removed under reduced pressure and the sample dried in 
vacuo • 

25 

Step B 

Acetonitrile (5 mL) was added to the crude aniline 
from Step A followed by ethyl isocyanatopropionate 
(Aldrich) (800 mg) and stirred for 1 hour. The solvent 

30 was removed under reduced pressure to give a solid. 
Diethyl ether was added and the solid was filtered to 
give a tan colored solid. The product was purified by 
reverse phase chromatography (water/acetonitrile) and 
lyophilized to result in 500 mg of a white solid. MS 

35 and 'H-NMR were consistent with the proposed structure. 
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Step C 

The compound from Step B (500 mg) was dissolved in 
water/ acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction mixture was 

5 stirred at 25*C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trif luoroacetic acid was added 
until pH=2. The product was purified by reverse phase 
chromatography (water/acetonitrile) and lyophilized to 
result in 220 mg of a white solid. MS and ^H-NMR were 

0 consistent with the proposed structure. 
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Preparation of [2-t t [3-[ [ [ {2-phenylethyl)aiaino] 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] 
5 pyridine-3 -propanoic acid, trif luoroacetate salt 



10 



15 




To phenylethylamine hydrochloride (Aldrich) (6 g) 
20 in acetonitrile was added 3 -ethoxy carbony 1 

phenylisocyanate (Lancaster) (5 g) and triethylamine (5 
ml) . The reaction was stirred for 1 hour. The solvent 
was removed under reduced pressure to give a solid 
mass. Water was added and the solid filtered (11 g) • 
25 MS and *H-NMR were consistent with the proposed 
structure. 

Step B 

The compound from Step A (10 g) was dissolved in 
30 water/ acetonitrile (1:1), followed by the addition of 
lithium hydroxide (4 g) • The reaction mixture was 
stirred at 25 "C, and monitored by HPLC. After complete 
hydrolysis (4-6 hours) 10% aqueous HCl was added until 
pH = 2. The product was purified by filtration to give 
35 a white solid (5.6 g). MS and ^H-NMR were consistent 
with the proposed structure. 
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Step c 

N,N'-Disuccinlniidyl carbonate (DSC) (1.4 g, o.S 
naol) was added to the carboxylic acid-urea of 
phenylethylanine and 3-ethoxycarbonyl phenylisocyanate 
(1 q, 0.5 Biool) [See Scheme V(A13)] in dry 
dimethylformamide (20 xoL) followed 1^ 
diBethylaminopyridine (loo mg) . After a period of l 
hour the compound from Example 1, step c was added (2.2 
g, 0.5 mmol) in DMP/NMM (1:1) (5.0 mL) in one portion. 
After complete reaction the product was purified by 
reverse phase chromatography (water/acetonitrile) and 
lyophilized to result in a white solid (1.0 g). MS and 
'H-NMR were consistent with the proposed structure. 

15 Step D 

The compound from Step c (800 mg) was dissolved in 
water/acetonitrile (i:i), followed by the addition of 
lithium hydroxide (100 mg) . The reaction mixture was 
stirred at 25 'C, and monitored by HPLC After complete 
hydrolysis (I-2 hours) trifluoroacetic acid was added 
until pH=2. The product was purified by reverse phase 
chromatography (water/acetonitrile) and lyophilized to 
result in 633 mg of a white solid. MS and 'H-NMR were 
consistent with the proposed structure. 



20 
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Example 131 

Preparation of j8-[(2-[[[3-[[[(l-naphthalenylinethyl)- 
amino] carbony 1 J amino ] phenyl ] carbony 1 ] amino] acetyl ] - 
5 amino ]pyridine*3 -propanoic acid, trifluoroacetate salt 



10 



15 




step A 

To 1-naphthalene methylamine (Aldrich) (5 g) in 

20 acetonitrile was added 3-ethoxycarbonyl 

phenylisocyanate (Lancaster) (5 g) and triethylamine (5 
ml). The reaction was stirred for 1 hour. The solvent 
was removed under reduced pressure to give a solid 
mass. Water was added and the solid filtered (9 g) . 

25 MS and ^H-NMR were consistent with the proposed 
structure. 

Step B 

The compound from Step A (8 g) was dissolved in 
30 water/ acetonitrile (1:1), followed by the addition of 
lithium hydroxide (3 g) • The reaction mixture was 
stirred at 25 "C, and monitored by HPLC. After complete 
hydrolysis (4-6 hours) 10% aqueous HCl was added until 
pH « 2. The product was purified by filtration to give 
35 a white solid (5.6 g). MS and ^H-NMR were consistent 
with the proposed structure. 



wo 97/08145 PCTAJS96/13S00 

- 262 - 

Step C 

N^K'-Disuccinimidyl carbonate (DSC) (1.4 0.5 
smol) was added to the carboxyllc acid-urea of i- 
naphthalene methylamine and 3-ethoxycarbonyl 
5 phenylisocyanate (1 g, 0*5 mmol) [See Scheme V(A13)3 in 
dry dimethylfomaaide (20 niL) followed by 
dimethylaminopyridine (100 mg) . After a period of 1 
hour the compound from Example i, step c was added (2.2 
g, 0.5 mmol) in DMF/NMM (1:1) (5.0 mL) in one portion. 
10 After complete reaction the product was purified by 
reverse phase chromatography (water/acetonitrile) and 
lyophilized to result in a white solid (1.0 g). MS and 
*H*NMR were consistent with the proposed structtire. 



15 step D 

The compound from Step C (600 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithiiim hydroxide (100 mg) . The reaction mixture was 
stirred at 25*C^ and monitored by HPLC. After complete 
20 hydrolysis (1-2 hours) trif luoroacetic acid was added 
until pH-2. The product was purified by reverse phase 
chromatography (water/acetonitrile) and lyophilized to 
result in 410 mg of a white solid. MS and *H-NMR were 
consistent with the proposed structure. 
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Example 132 

Preparation of phenylmethyl i8-[ [2-[ [ [3-t [ (cyan imino)- 
pheny Imethy lamino) methyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ] benzenepropanoate 



10 




C02Bn 



To a stirred solution of the product of Example I 
(140 mg, 0.52 mM) , in methylene chloride (25 ml) at O"*, 
triethylamine, (0.5 ml), DMAP (10 mg) , EDCl (95 mg) and 

15 the compound from Example V (215 mg, 0.52 mM) were 

added. The reaction mixture was stirred at O^C for 15 
minutes, allowed to attain room temperature and then 
stirred for another 16 hours* .The reaction mixture was 
concentrated in vacuo to afford an oily gum which was 

20 dissolved in ethyl acetate • The resulting solution was 
washed with water, saturated aqueous NaHCO, and water* 
The organic layer was separated, dried (Na2S04) and 
evaporated to afford the crude product. The crude 
product was further purified by chromatography on 

25 silica (eluant: ethyl acetate) and excess solvent 

removed to afford the title compound (88 mg) as a clear 
oil. 

KMR and MS were consistent with the proposed 
structure. 
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Example 133 



10 



Preparation of phenylmethyl /9-[[2-[[[3-[[(cyanoiiiiino) 
methylaaiino) methyl ] amino] phenyl] carbonyl ] amino] - 
acetyl ] amino] benzenepropanoate 





15 



20 



25 



30 



To a stirred solution of the product of Example J 
(90 mg, 0.41 mM), in methylene chloride (25 ml) at O', 
triethylamine, (0.5 ml), DMAP (lo mg) , edcI (95 mg) and 
the compound from Example V (215 mg, 0.52 mM) were 
added. The reaction mixture was stirred at 0«>C for 15 
minutes, allowed to attain room temperature and then 
stirred for another. 16 hours. The reaction mixture was 
concentrated in vacuo to afford an oily gum which was 
dissolved in ethyl acetate. The resulting solution was 
washed with water, saturated NaHCO, and finally water 
again. The organic layer was separated, dried (Na2S04) 
and evaporated to afford the crude product. The crude 
product was further purified by chromatography on 
silica (eluant: ethyl acetate) and excess solvent 
removed to afford the title compound (80 mg) as a clear 
oil. 

NMR was consistent with the proposed structure. 
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Example 134 

Preparation of phenylmethyl [2-[ [ [3-t [ (cyanoimino)- 
( amino) methyl ] amino] phenyl ] car bony 1 ) amino ] acetyl ] - 
5 amino ] benzenepropanoate 



10 




15 To a stirred solution of the product of Example K 

(212 mg, 1.0 mM) , in methylene chloride (25 ml) at 0*», 
triethylamine, (0.5 ml), DMAP (10 mg) , EDCl (95 mg) and 
the compound from Exaunple V (215 mg, 0.52 mM) were 
added* The reaction mixture was stirred at O^C for 15 

20 minutes, allowed to attain room temperature and then 

stirred for another 16 hours. The reaction mixture was 
concentrated in vacuo to afford an oily gum which was 
dissolved in ethyl acetate. The resulting solution was 
washed with water, saturated NaHCOg and again with 

25 water. The organic layer was separated, dried (Na2S04) 
and evaporated to afford the crude product. The crude 
product was further purified by chromatography on 
silica (eluant: ethyl acetate) and excess solvent 
removed to afford the title compound (285 mg) as a 

30 clear oil. 

NHR was consistent with the proposed structure. 
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Example 13 s 

Preparation of ethyl /3-[f2-[[t3-[[(cyanoiaino)- 
( ethy lamino) methyl ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
5 amino ] benzenepropanoate 



10 




To a stirred solution of the product of Example L 
(464 mg, 2.0 mM) ^ DL ethyl /?-[ (2-amino-l- 

15 oxoethyl) amino ]pheny 1-3 -propanoate (728 mg, 2.0 mM) 
[prepared according to Example 1 (Step B, C and D) 
replacing DL-3-amino-3-(3-pyridyl) propionic acid with 
an equivalent amount of DL-3-amino-3-(3- 
phenyl) propionic acid], triethylamine (2.0 ml) and DMAP 

20 (20 mg) in methylene chloride (15 ml) at 0*»c, EDCl (191 
mg) was added. The reaction mixture was stirred at 0«C 
for 15 minutes, allowed to attain room temperature and 
then stirred for another 16 hours. The reaction 
mixture was concentrated in vacuo to afford an oily gum 

25 which was dissolved in ethyl acetate. The resulting 
solution was washed with water, saturated NaHCOj and 
water. The organic layer was separated, dried (Na2S04) 
and evaporated to afford the crude product. The crude 
product was further purified by reverse phase HPLC on a 

30 CIS column (eluant:0.5% TFA-water/ acetonitrile) to 
afford the title compound (280 mg) as a white solid. 

Analysis for C^n^^fi^ 0.3 HjO: 

Calcd: C, 61.34; H, 6.13; N, 17.88. 
35 Found: C, 61.17; H, 6.26; N, 17.85. 

NMR was c nsistent with the proposed structure. 
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Example 136 

Preparation of /S-[[2-[[[3-t((cyanoimino)- 
[ (phenylmethyl) amino ] methyl] amino] phenyl ] carbonyl ] * 
5 amino ] acetyl ] amino ] benzenepropanoic acid 



10 




15 To a stirred solution of the compound from Example 

132 (88 mg) in methanol (2 ml) and THF (2 ml), IN 
sodium hydroxide (2 ml) was added. The reaction 
mixtxire was stirred at room temperature for 2 hours, 
evaporated and the residue dissolved in water. The 

20 resulting solution was adjusted to pH 4 with IN 

hydrochloric acid and the resulting solid was isolated 
by filtration. The filtrate was further washed with 
water followed by diethyl ether. 

This afforded the title compound (62 mg) as a 

25 white solid. 

Analysis for Cr,H2^fi4 0.5 HjO 0.25 EtjO: 

Calcd: C, 63.93; H, 5.65; N, 15.97. 
Found: C, 63.96; H, 5.73; N, 15.81. 

NMR was consistent with the proposed structure. 
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Example 137 

Preparation of /8-[[2^[([3-[[(cyanoiiiiino) (methylamino)- 
methyl ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5 benzenepropanoic acid 



10 




To a stirred solution of the compound from Example 
133 (240 mg) in methanol (3 ml) and THF (3 ml), IN 

15 sodium hydroxide (3 ml) was added. The reaction 

mixture was stirred at room temperature for 2 hours, 
evaporated and the residue dissolved in water. The 
resulting solution was adjusted to pH 4 with IN 
hydrochloric acid and extracted with ethyl 

20 acetate/MeOH. The organic extracts were washed with 
water, dried (Na2S04) and evaporated to afford a clear 
gum. The crude product was further purified by reverse 
phase HPLC on a CIS column (eluant:0.5% TFA-water/ 
acetonitrile) and lyophilized to afford the title 

25 compound (88 mg) as a white solid. 

Analysis for C2,H22N404 0.55 TFA: 

Calcd: C, 54.71; H, 4.68; N, 17.32. 
Found: C, 54.92; H, 4.70; N, 16.93. 

30 

NMR was consistent with the proposed structure. 
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Example 138 

Preparation of t2-[ [ t3-[ [amino (cyanoimino) methyl] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5 benzenepropanoic acid 



10 




To a stirred solution of the compound from Example 
134 (285 mg) in methanol (3 ml) and THF (3 ml) , IN 

15 sodium hydroxide (3 ml) was added. The reaction 

mixture was stirred at room temperature for 2 hours, 
evaporated and the residue dissolved in water. The 
resulting solution was adjusted to pH 4 with IN 
hydrochloric acid and extracted with ethyl 

20 acetate/MeOH. The organic extracts were. washed with 
water, dried (Na2S04) and evaporated to afford an off 
white solid. The crude product was further purified by 
reverse phase HPLC on a C18 column (eluant:0.5% TFA- 
water/acetonitrile) and lyophilized to afford the title 

25 compound (65 mg) as a white solid. 

Analysis for Cjfi^^fi^ 1.25 HjO, 0.3 MeOH: 

Calcd: C, 55.35; H, 5.42; N, 19.08. 
Found: C, 55.70; H, 5.01; 18.69. 

30 

NMR was consistent with the proposed structure. 
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■ 

Example 139 

Preparation of [2- [ [ t 3-[ C (cyanoimino) (ethylamino) - 
methyl ] amino ] phenyl ) carbony 1 ] amino ] acetyl ] amino ] - 
5 benzenepropanoic acid 



10 




To a stirred solution of the compound from Example 
135 (285 mg) in methanol (3 ml) and THP (3 ml) was 

15 added, IN sodium hydroxide (3 ml) • The reaction 

mixture was stirred at room temperature for 2 hours, 
evaporated and the residue dissolved in water • The 
resulting solution was adjusted to pH 4 with IN 
hydrochloric acid and extracted with ethyl 

20 acetate/MeOH- The organic extracts were washed with 
water, dried (Na2S04) and evaporated to afford an off 
white solid. The crude product was further purified by 
RPHPLC on a 018 column (eluant:0.5% TFA- 
water/acetonitrile) and lyophilized to afford the title 

25 compound (180 mg) as a white solid. 

Analysis for C22H24N5O4 0.35 HjO: 

Calcd: C, 59.68; H, 5.62; N, 18.98. 
Found: C, 59.80; H, 5.61; N, 18.59. 

30 

NMR was consistent with the proposed structure. 
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Preparation of ethyl 3S-[t2-[t[3-[[(cyanoiniino)- 
(methylamino) methyl ] aminojphenyl ] carbonyl ] amino] acetyl ] 
5 amino ] -4 -pentynoate 



10 




To a stirred solution of the product of Example J 
(436 mg, 2.0 mM), ethyl DL /?-[ (2-amino-l- 
oxoethyl)amino]-4-pentynoate (624 mg^ 2.0 mM) [prepared 

15 according to Example 1 (Step B, C and D) replacing DL- 
3-amino-3-(3-pyridyl) propionic acid with an equivalent 
amount of ethyl-3S-amino-4-pentynoate (J. Med. Chem., 
1995, 38, 3378)], triethylamine (2.0 ml) and DMAP (20 
mg) in methylene chloride (20 ml) at 0*C, EDCl (382 mg, 

20 2.0 mM) was added. The reaction mixture was stirred at 
O^C for 15 minutes, allowed to attain room temperature 
and then stirred for another 16 hours. The reaction 
mixture was concentrated in vacuo to afford an oily gum 
which was dissolved in ethyl acetate. The resulting 

25 solution was washed with water, saturated NaHCO, and 

water. The organic layer was separated, dried (Na2S04) 
and evaporated to afford the crude product. The crude 
product was fxirther purified by RPHPLC on a 018 column 
(eluant:0.5% TFA-water/acetonitrile) and lyophilized to 

30 afford the title compound (280 mg) as a white solid. 

NMR was consistent with the proposed structure. 



35 



Analysis for Cj-fi^^^tpA 0.45 TFA: 

Calcd: C, 50.99; H, 4.41; N, 19.93. 
Found: C, 51.28; H, 4.70; N, 19.72. 
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Example 141 

Preparation of 3S-[ [2-[ [ (3-[ [ (cyanoimino) (methyl amino) - 
methyl ) amino ] phenyl ] carbony 1 ) amino ] acetyl ] amino ) -4 • 
5 pentynoic acid 




To a stirred solution of the compound from Example 
140 (280 mg) in methanol (3 ml) and THF (3 ml) , IN 
sodium hydroxide (3 ml) was added. The reaction 
mixture was stirred at room temperature for 2 hours, 
evaporated and the residue dissolved in water. The 
resulting solution was adjusted to pH 4 with IN 
hydrochloric acid and extracted with ethyl 
acetate/MeOH. The organic extracts were washed with 
water, dried (Na2S04) and evaporated to afford an off 
white solid. The crude product was further purified by 
reverse phase HPLC on a CIS column (eluant: 0.5% TPA- 
water/acetonitrile) and lyophilized to afford the title 
compound (122 mg) as a white solid. 

Analysis for C,7H,8N604 0.45 TFA: 

Calcd: C, 50.99; H, 4.41; N, 19.93. 
Pound: C, 51.28; 4.70; N, 19.72. 

NMR was consistent with the proposed structure. 
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B?<;aiapl,e 143 

Preparation of ethyl [2-[ [ t3-[ [ (cyanoiaino) t2- 
pyridinylmethyl) amino] methyl ] amino ] phenyl ] carbonyl] • 
5 amino ] acetyl } amino ] benzenepropanoate , tr if luor oacetat e 
salt 



10 



15 




The title compound was synthesized following the 
procedure described in Example 135 except the compound 
of Example L was replaced with an equivalent amount of 
20 Example O. This afforded the title compound. 

MMR was consistent with the proposed structure. 



25 



C28H29N7O4 ITFA, IH2O: 

Calcd.: C, 54.63; H, 4.89; N, 14.86 
Found: C, 54.28; H, 4.58; N, 14.63 



wo 97/08145 



PCT/US96/13500 



- 274 - 
Example 144 

Preparation of [2-( [ f 3-[ [ (cyanoimino) [2- 
pyr idiny Imethy 1) amino ] methyl ] amino] phenyl ) carbony 1 ] - 
5 amino] acetyl] amino ]benzenepropanoic acid, 
bis(trifluoroacetate) salt 



10 



15 




The title compound was prepared following the 
procedure described in Example 136 except the compound 
of Example 132 was replaced with an equivalent amount 
of the compound of Example 143. This afforded the 
title compound as a white solid. 

NMR was consistent with the proposed structure. 



25 



C26H25II7O4 2TFA, IK2O: 

Calcd. : C, 48.33; H, 3.92; 13.15 
Pound: C, 48.21; H, 3.59; N, 13.19 
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Example 145 

Preparation of ethyl [2-£ [ t3-[ t (cyanoimino) ca- 
pyr idiny Imethy 1 ) amino ] methyl ] amino ] phenyl ] carbony 1 ] - 
5 amino ] acetyl ] amino] benzenepropanoate , trif luoroacetate 
salt 



10 



15 




The title compound was prepared following the 
procedure described in Example 135 except the compoxind 
20 of Example L was replaced with an equivalent amount of 
the compound of Example Q. This afforded the title 
compoxind as a white solid. 

NMR was consistent with the proposed structure. 



25 



CjgB^NTO^ ITFA, IHjO: 

Calcd.: C, 54.63; H, 4.89; N, 14.86 
Found: C, 54*24; H, 4.85; N, 14.41 
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Example 146 



Preparation of [2-[ [ [3-t [ (cyanoimino) [3- 
pyr idiny Imethy 1 ) amino ] methyl ] amino ] phenyl ] car bony 1 ] 
5 amino] acetyl] amino jbenzenepropanoic acid, 
bis(trifluoroacetate} salt 



10 



15 




The title compound was prepared following the 
procedure described in Example 136 except the compound 
of Example 132 was replaced with an equivalent amount 
20 of the compound of Example 145, to yield the title 
compound as a white solid. 

NMR was consistent with the proposed structure. 



25 



C26H25N7O4 2TFA, O.25H2O: 

Calcd.: C, 49.22; H, 3.79; N, 13.39 
Found: C, 49.50; H, 4.05; N, 13.64 
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Example 147 

Preparation of ethyl [2-[ [ (3-ainino-4- 
chloropheny 1) car bony 1 ] amino ] acetyl ] amino] * 
benz enepropanoat e 




The title compound was prepared following the 
procedure described in Example 135 except the compound 
of Example L was replaced with an equivalent amount of 
3-amino-4-chlorobenzoic acid to yield the title 
compound as brown solid (93*5% yield). 

The NHR was consistent with the proposed 
structiire. 
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Example 14a 

Preparation of ethyl iS-[t2-[[[4-chloro-3-[([((i,i- 
dimethylethoxy) carbonyl) amino] [ [ (1, 1-dimethylethoxy) - 
carbony 1 ] imino ] methyl ) amino ) phenyl ] carbony 1 ] amino ] - 
acetyl ] amino] benzenepropanoate 



10 




15 To a stirred solution of the product of Example 

147 (400 mg, 1.13 mM) , N,N*-bis-Boc-thiourea (311 mg, 
1.13 mM) [Edwin J. Ivanowicz et al.. Synthetic 
Communications, 23(10) (1993) 1443-1445], DMF (6 ml), 
triethylamine (0.6 ml) was added HgClj (360 mg) at 

20 0-5«c. The mixture was stirred at 0-5«^C for 15 minutes 
and %ras allowed to warm to room temperature. The 
mixture was stirred at room temperature for 2 hotirs. 
The mixture was diluted with ethyl acetate (50 ml) and 
was filtered through celite under vacuum. The filtrate 

25 was concentrated In vacuo to afford an oily gum which 
was purified through flash silica column using 100% 
ethyl acetate as an eluent to afford the title compound 
(254 mg) as a white solid. 

NMR was consistent with the proposed structure. 
30 CjiH^oNjOg 1.5 HjO: 

Calcd.: C, 55.31; H, 6.44; N, 10.40 
Pound: C, 55.17; H, 6.50; N, 10.56 
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Example 149 

Preparation of ethyl [2-[ [ [3-[ (aminoiminomethyl) 
amino ] -4 -chloropheny 1 ) carbony 1 ] amino ] acetyl ] amino ] - 
5 benzenepropanoate, trifluoroacetate salt 




To a stirred solution of Example 148 (420 mg) in 
15 methylene chloride (5 ml) was added TFA (9 ml) at O'^C. 
The mixtxire was warmed to room temperature and stirred 
at room temperature for 1% hours. The mixture was 
concentrated in vacuo to afford the crude product. The 
crude product was further purified by reverse phase 
20 HPLC on a 018 column (eluant: 0.5% TFA-HjO/acetonitrile) 
and lyophilized to afford the title compound (68 mg) as 
a white solid. 
C21H34N5O4CI 1.0 TFA 0.45 H2O: 

Calcd.: C, 48.63; 4.60; N> 12.33 
25 Fovind: C, 48.28; H, 4.16; N, 12.13 
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Examnle l,^Q 

Preparation of P-[[2-[t[3-[{aininoijninomethyl)amino]-4- 
chlorophenyl) carbonyl ] amino] acetyl ] amino] - 
5 benzenepropanoic acid 



H 9 H CO2H 

HN: 



10 



NH2 H O 

cr ^ r 




The title compound was prepared following the 
15 procedure described in Exanple 136 except the compound 
of Example 132 was replaced with an equivalent amount 
of the compound of Example 149 to yield the title 
compound as a white solid. 

The NMR was consistent with the proposed 
20 structure. 

Ct,H2oNj04Cl 1.5 TFA: 

Calcd.: C, 44.87; H, 3.68; N, 11.89 
Found: C, 44.54; H, 3.80; N, 11.43 
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Example 152 



10 



Preparation of methyl [2-[ [ (5-aiaino-2- 
chloropheny 1) carbonyl ] amino] acetyl ] amino] - 
benzenepropanoate 



C02Me 




The title compound was prepared following the 
procedure described in Example 135 except the compotind 
15 of Example L was replaced with an equivalent amount of 
3-amino-6-chlorobenzoic acid to yield the title 
compoiind as pale brown solid. 

The NMR was consistent with the proposed 
structxire . 
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Example 153 

Preparation of methyl iS-[[2-t [[2-chloro-5-[[[[(l,l- 
dimethylethoxy) carbonyl) amino] [ [1, 1-dimethylethoxy) - 
carbdny 1 ] imino ] methyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] 2unino ] benzenepropanoate 




The title compound was prepared following the 
procedure described in Example 148 except the compound 
of Example 146 was replaced with an equivalent amount 
of the compound of Example 152 to yield the title 
compoimd as a white solid. 

The NMR was consistent with the proposed 
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Example 154 

Preparation of i?-[[2-t [[2-chloro-5-[[[[ (1,1- 
dimethylethoxy) carbonyl] amino] [ [ (1, l-dimethylethoxy) 
carbony 1 ] imino ] methyl ] eunino ] phenyl ] carbonyl ] amino ] - 
acetyl] amino ]benzenepropanoic acid 




15 



The title compound vas prepared following the 
procedure described in Example 136 except the compound 
of Example 132 vas replaced with an equivalent amount 
of the compound of Example 153 to yield the title 
compound as a white solid. 

The NMR was consistent with the proposed 
structure • 



20 



wo 97/08145 



PCT/US96/13500 



- 284 • 

Example 155 

Preparation of iS-[ [2-[ [ [5-( (alainoiminomethyl)amino)-2- 
chloropheny 1 ] carbony 1 ] amino ] acetyl ] amino ] benz ene- 
5 propanoic acid, trifluoroacete salt 



10 




The title compound was prepared following the 
procedure described in Example 150 except the compound 
of Example 149 was replaced with an equivalent amount 
of the compound of Example 154 to yield the title 
20 compound as a white solid. 

NMR was consistent with the proposed structure. 
Ci9H2oN504Cl ITFA, 0.25 HjO: 

Calcd.: C, 47.02; H, 4.04; N, 13.06 
Found: C, 47.17; H, 3.85; N, 12.72 
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Example 156 



Using the procedures of the present disclosure and 
starting with the requisite reagents, the following 
5 compounds are prepared: 



10 




H 



15 



20 









Et or H 


0 


n-Bu 


Et or H 


0 


i-Pr 


Et or H 


0 


t-Bu 


Et or H 


0 


n-'Pr 


Et or H 


0 




Et or H 


0 




Et or H 


0 


cyclohexyl 


Et or H 


0 


cyclohexylmethyl 


Et or H 


0 





25 



Et or H 




Et or H 
Et or H 



S 
S 



cyclohexylmethyl 
3-pyridyl 
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Et or H 



Et or H 



£t or H 



5 Et or H 



Et or H 



Et or H 



Et or H 





CI o 

6^ 



Ox 



H 
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Et or H 



£t or H 



Et or H 



5 Et or H 



Et or H 



Et or H 



Et or H 



Et or H 



0^ 
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Y 



1 



H2NO2S 




AcHN ^ 



H 

Et or H o MeOjS'^ 
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Et or H 



XXa 



5 Et or H 



Et or H 



Et or H 



F3CS 



Et or H 



F3CO2S 





9 
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EXAMPLE AA 



10 



15 



Preparation of 




OCH3 



SO2NH2 

The above compoxmd was prepared following the 
procedure described in Example E, replacing benzylamine 
with p-aminomethyl benzenesulfonamide. The above compound 
was obtained as a white solid. 

NMR was consistent with the proposed structure. 



20 



25 



Preparation of 



EXAMPLE AB 




SO2NH2 



30 



The above compoxind was prepared following the 
procedure described in Example I, replacing the compound 
of Excuaple E with the compound of Example R. The above 
compound was obtained as a white solid. 

NMR was consistent with the proposed structure. 
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20 



25 



- 293 - 
EXAMPLE AC 

Preparation of 

.COaEt 



r 



HN— CH2— C-NH— QH 
BOC 




The above compound was prepared following the 
procediire described in Example 140, replacing the compound 
of Example J with N-t-Boc glycine and replacing DL ethyl 
jS- [ ( 2 -amino-l-oxoethy 1 ) amino ] -4 •pentynoate with ethyl-DL- 
15 3-amino-3- (3, 5-dichlorophenyl) propionate. The above 
compound was obtained as an oily gum. 

NMR was consistent with the proposed structure. 



EXAMPLE AD 

Preparation of 

II I 

H2N— CH2— C— NH— CH 




The above compound was prepared following the 
30 procedure described in Example 161, replacing the compound 
of Example 159 with that of Example AC. The above 
compound was obtained as an oily gum. 

NHR was consistent with the proposed structure. 
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EXAMPLE 157 

Preparation of ethyl 3S-[ [2-[ [ [3-t [ [ t (4- 
(aminosulfonyl) phenylnethyl] amino] (cyanoimino) 
methyl ] amino ] phenyl ) carbony 1 ) amino ] acetyl ] - 

amino-4 -pentynoate 



0 



10 



15 



20 




H 



III 



H 



SO2NH2 



The title compoimd was prepaured following the 
procedure described in Example 140, replacing the compound 
of Example J with that of Example AA. The above compound 
was obtained as an oily gum. 

NMR was consistent with the proposed structure. 



4 
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Preparation of 3S-[ t2-t [ [3-[ [ [ [ (4•(alninosulfonyl)- 
pheny Imethy 1 ] amino ] ( cyanoimino) methyl ] amino ] phenyl ] - 
5 carbonyl]amino]acetyl]amino]«-4-pentynoic acid, 

trif luoroacetate salt, monohydrate 




SO2NH2 



The above compound was prepared following the 
procedure described in Example 141, replacing the compound 
of Example 140 with that of Example 157, The crude 
product was purified by RPHPLC on a C18 coliimn (eluant: 
0.5% TFA-water/acetonitrile) and lyophilized to afford the 
title compound as a white solid. 

NMR was consistent with the proposed structure. 

Analysis for C23H23N705S.1.25 TFA 

Calculated: C, 44.64; H, 3.86; N, 14.29. 

Found: C, 44.85; H, 4.00; N, 14.36. 
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EXAMPLE 159 

Preparation of ethyl [2-t [ t3-t [alnino(cyanoimino)- 
methy 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -3 , S-dichlorobenzenepropanoate 



10 




C02Et 



15 



20 



The title compound was prepared following the 
procedure described in Example 140, replacing the compound 
of Example J with that of Example K and replacing DL 
ethyl-^-[ (2-amino-l-oxoethyl) amino] -4-pentynoate with 
compound of Example AD. The title compound was obtained 
as an oily giim. 

KMR was consistent with the proposed structure. 
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EXAMPLE 160 

Preparation of ^-t t2-[ [ [3-t_[amino(cyanoimino)inethyl3- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ) amino ] --3 ^ 5- 
dichlorobenzenepropanoic acid 




The title compound was prepared following the 
procedure described in Example 141, replacing the compoimd 
of Example 140 with that of Example 159 • The crude 
product was piurified by RHPLC on a C-18 column (eluant: 
0.5% TFA/water/acetonitrile) and lyophilized to afford the 
title compound as a white solid. 

NMR was consistent with the proposed structure. 
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Preparation of ethyl ^-[2-[[[3-t[aiaino{aininocarbonyl) 
imino ] methyl ] amino J phenyl ) carbony 1 ] amino ] - 
acetyl] amino] -3 , S-dichlorobenzenepropanoate^ 

trifluoroacetate salt 



10 




To a stirred solution of Example 159 (2*65 g) in 
methylene chloride (120 ml) was added trif luoroacetic acid 
(60 ml) . The reaction mixture was stirred at 25 for 1 
hour. The reaction mixture was concentrated in vacuo to 
20 afford crude product which upon crystallization from ether 
afforded the title compound (2.02 g) as a white solid. 
NMR was consistent with the proposed structure. 

Analysis for C2,H22N504Cl3 1.05 TFA. 
2^ Calculated: c, 43.31; H, 3.79; N, 10.98. 

Pound: C, 43.18; H, 3.81; N, 10.64. 
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EXAMPLE 162 

Preparation of [2-[ [ [3-[ [amino(aminocarbonyl) imino]- 
methy 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
5 amino]-3^5*dichlorobenzenepropanoic acid, 

trif luoroacetate salt 



10 CONH2 H 0 H 




rr 




15 

The title compound was prepared following the 
procedure described in Example 141, replacing the compound 
of Example 140 with the compound of Example 161. The 
title compound was obtained as a white solid. 
20 NMR was consistent with the proposed structure. 

Analysis for CjoKjoN^OjCl, 1.25 TFA: 

Calculated: C, 42.37; H, 3.36; N, 13.18. 
Found: C, 42.48; H, 3.46; N, 12.96. 
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EXAMPLE AE 



Preparati n of 



if V r 



CO2H 




CI 



The title compound was prepared following the 
procedure described in Example 141 except that the 
compound of Example 140 was replaced with the compound of 
Example AC. The title compoiuid was obtained as a white 
solid. 

NMR was consistent with the proposed structure. 



To a stirred solution of the compound of Example AE 
(954 mg, 33 mmol) , DMF (10 ml), K^COj (1 g) , Nal (129 mg) 
was added 363 mg of 2-chloro-N,N-dimethylacetamide (363 
mg, 3 mmole) and the mixture was stirred at room 
temperature for 16 hours. The reaction mixture was 
concentrated in vacuo to afford an oily gum, which upon 
crystallization from diethylether yielded a white solid 
(AF) (610 mg). 

NMR was consistent with the proposed structure. 



EXAMPLE AF 



Preparation of 



O 
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EXAMPLE AG 



Preparation of 

0 



10 




O 



The title compound was prepared following the 
procedure described in Example 161, replacing the compound 
of Example 159 with the compound of Example AF. The title 
15 compound was obtained as an oily gum. 

NMR was consistent with the proposed structure. 
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EXAMPLE Ifin 

Preparation of [ (diaiethyleunino)carbonyl]inethyl 0 
t [ 2- t [ ( 3- ( (aminoiminonethyl) amino] phenyl] - 
carbony 1 ] amino ] acetyl ] amino ] -3 , s- 
dichlorobehzenepropanoate 




H 

I 



( 



15 The title compound was prepared following the 

procedure described in Example 132, replacing the compound 
of Example I with m-guanidino benzoic acid and replacing 
the compound of Example V with the compound of Example AG,. 
The title compound was obtained as a white solid, 

20 NMR was consistent with the proposed structure. 

Analysis for CjjHjftNjOjClj 1.3 TFA: 

Calculated: C, 44.85; H, 4.01; N, 12.28 
Found: C, 44.51; 3.88; N, 12,38. 
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EXAMPLE AH 



10 



Preparation of 



^COzEt 

N 



HhT^SMe 



OEt 



To a stirred solution of 2-aethyl-2-thiopseudourea 
sulfate (11.1 g) in methylene chloride (150 ml) was added 
ethylchloroformate (8 ml) and sattirated solution of sodium 
bicarbonate (150 ml). The reaction mixtture was stirred at 

15 room temperature for 18 hours. The reaction mixture was 
washed with water, dried over Na2S04 and concentrated in 
vacuo to afford a crude oily gum, which upon purification 
by flash column chromatography afforded the above compound 
(9.8 g) as a white solid. 

20 NMR was consistent with the proposed structure. 
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EXAMPLE 164 

Preparation of 



5 




The title compound was prepared following the 
procedure described in Example 140, replacing the compound 
of Example J with 3-aminobenzoylglycine and replacing DL 
ethyl-/3[ (2-amino*l-oxoethyl) amino] -4-pentynoate with 3- 
15 amino-3-* ( 3, 5-dichlorophenyl) propionic acid tert-butyl 
ester. The title compound was obtained as an oily gum. 
NMR was consistent with the proposed structure. 
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Preparation of 1 , 1-dimethylethyl 3,5*dichloro*/3-[ [2 
1 1 [ [ (ethoxycarbonyl) amino] [ (ethoxy car bony 1) - 
imino ] methyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino] benzenepropanoate 




15 To a stirred solution of the compound of Exeunple AH 

(250 mg) in DNF (2 ml), and triethylamine (150 mg) was 
added the compound of Example 164 (150 mg) • The mixture 
was cooled to O^C and stirred at O^C for 5 minutes. The 
mixture was treated with HgClj (50 mg) , and stirred at 

20 room temperature for 1 hour* The mixture was concentrated 
in vacuo to afford an oily ginn which upon further 
purification by flash column chromatography yielded an 
oily gum. 

NMR was consistent with the proposed structure. 
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EXAMPUr 166 

Preparation of 3,5-dichloro-/3-([2-[[[3- 
[ [ [ (ethoxycarbonyl) amino] [ (ethoxycarbonyl) - 
imino ] methyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ] benzenepropanoic acid 



10 




The title compound was prepared following the 
procedure described in Example 160, replacing the compound 
of Example 159 with the compound of Example 165. The 
title compound was obtained as a white solid* 

NMR was consistent with the proposed structure. 

Analysis for C25H27N5O8CI2 0.5 HjO, 0.25 TFA: 

Calculated: C, 48.31; H, 4.49; M, 11.05. 
Found: C, 48.55; H, 4.21; N, 10.84. 
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EXAMPLE AT 

H2hL^^ XQ2Me 



To a stirred suspension of 3-aaino-4-( 
acid (25.0 g, 157 mmol) in MeOH (300 ml) at O^C, hydrogen 

10 chloride gas was added until the nethanolic solution was 
saturated. The reaction mixture was stirred at 0-5 for 
30 minutes, allowed to attain room tempera tiare, and then 
stirred for a further 4 days. The reaction mixture was 
concentrated in vacuo and the resulting white solid 

15 triturated with diethyl ether to afford the above 
compound; 26.2 g as a white solid. 

NMR was consistent with the proposed structure. 



EXAMPLE AJ 



20 Preparation of 



25 




C02Me 



To a solution of bis-t-Boc-thiourea (24.8 g, 90 mmol) 
and methyl 3-eunino--4-*chlorobenzoate (20 g, 90 mmol) in 
dimethylformamide (120 ml) and triethylamine (45 ml) at 
30 O^C, mercury (II) chloride (30.1 q, ill mmol) was added. 
The reaction mixture was stirred for 15 minutes at O^C, 
allowed to attain room temperature and stirred for a 
further 2 hours. The reaction mixture was diluted with 
ethyl acetate (600 ml) and the resulting slurry filtered 
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imder reduced pressure. The filtrate was concentrated, to 
af f rd an oily gum which was purified by chromatography on 
silica (eluent: ethyl acetate/heptane 20:80) to afford the 
above compound (8.6 g) as a white solid. 

NMR was consistent with the proposed structure. 

EXAMPLE AK 

Prepeuration of 




The product of Step AI was dissolved in MeOH (3 mL) 
and 1 M NaOH (14 mL) was added at room temperature. The 
reaction was stirred at room temperature for 2 hours. The 
reaction was concentrated in vacuo and the residue 
20 dissolved in water, washed with ether. The aqueous layer 
was acidified to pH«3 with IN HCl. A white precipitate 
formed, was filtered and washed with water and ether and 
dried to give 1.2 g of white solid. 

NMR was consistent with the proposed structure. 
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EXAMPLE AL 

Preparation of 



5 




10 To a solution of the product of Step AJ (550 mg, 

mrnol) in CHjClj (4 mL) was added TFA (l nL) at 0«c. The 
ice bath was removed after the addition and the reaction 
was stirred at room temperature for 2 hours. The reaction 
was concentrated in vacuo to give a colorless oil. To 

15 this was added 4N HCl solution in dioxane (2 mL) and white 
precipitate formed. The solution was concentrated in 
vacuo to afford 280 mg of the desired product as a white 
solid. 

NMR was consistent with the proposed structure. 
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E3CAMPLE 167 



Preparation of ethyl jJ-C[2-[[t3-[(aminoiminomethyl) 
amino] -4-chlorophenyl ] carbonyl ] amino] acetyl ] 
amino ] 3 , 5-dichlorobenzenepropanoate 




H 



10 "^T'^'^^lf^^^^ 



15 A solution of the compound of Example AL (500 mg) and 

1-methylpiperidine (400 mg) , in DMF (20 ml) was cooled to 
O^'C and isobutyl chloroformate (274 mg) was added under a 
nitrogen atmosphere. The reaction mixture was allowed to 
stir for 5 minutes before adding a solution of the 

20 compound of Example AD (866 mg) in DMF (2 ml) • The 
reaction mixture was allowed to warm slowly to room 
temperatiire and was stirred at room temperature for 16 
hours. The solution was quenched with water and extracted 
with ethyl acetate. The organic extracts were washed with 

25 water, dried over Na2S04 and concentrated in vacuo. The 
residue was purified by RPHPLC and lyophilized to yield 
the desired product as an oily gum (329 mg) • 

Analysis for C2,H22N304Cl3 1 TFA, 0.5 H^O: 
30 Calculated: C, 43.31; H, 3.79; 10.98 

Found: C, 43.18; H, 3.81; N, 10.64. 
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EXAMPLE 168 

Preparation of ^- [ 1 2 - [ [ [ 3 - [ ( aminoiminomethy 1 ) amino ] -4 - 
chloropheny 1 ] carbony 1 ] amino ] acetyl ] amino ] - 
5 3 , 5-dichlorobenzenepropanoic acid, 

trif luoroacetate salt 



10 




The title compound was prepared following the 
procedure described in Example 141, replacing the compound 
of Example 140 with that of Example 167. The title 
compound was obtained as a white solid. NHR was 
20 consistent with the proposed structure. 

Analysis for C|9H,gN504Cl3 • l TFA: 

Calculated: C, 41.9.8; H, 3.19; N, 11.66. 
Found: C, 42.14; 3.30; N, 11.18. 



wo 97/08145 PCr/US9fi/13500 

- 312 - 

EXAMPLE 169 



Preparation of 



H O H 



H2N is^:^ HOC 



10 



III 
c 
I 

H 



The title confound was prepared following the 
procedure described in Example 140, replacing the compound 
of Exaa^le J with that of Example K. The title compound 
was obtained as an oily gum. 
15 NMR was consistent with the proposed structure. 

Analysis for C,gHjoN404 0.6 TFA: 

Calculated: C, 50.93; H, 4.59; N, 18.56. 
Found: C, 50.69; H, 4.71; N, 18.32. 



wo 97/08145 



PCT/US9d/13500 



- 313 - 
EXAMPLE 170 

Preparation of ethyl SS-^t [2*[ [ [3-[ [amino* 
[ ( aminocarbony 1 } imino ] methyl ] amino ] phenyl ] - 
5 carbony 1 ] amino ] acetyl ] amino ] ^4 ^pentynoate 



10 




C 
I 

H 



The title compotuid was prepared following the 
15 procedure described in Example 161, replacing the compotind 
of Example 159 with that of Example 169. The title 
compound was obtained as an oily gum. 

NMR was consistent with the proposed structure. 
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Preparation of 3S-[ t2-[ [ [3-[ [amino[ (aminocarbonyl)- 
imlno ] methyl ] amino ] phenyl ] car bony 1 ) amino] - 
acetyl] amino] -4 -pentynoic acid, 
trifluoroacetate salt, hydrate 



H 

HOC 



I 

H 

The title compound was prepared following the 
procedure described in Example 141, replacing the compound 
of Example 140 with the compound bf Example 170. The 
title compound was obtained as a white solid. 

NMR was consistent with the proposed structure. 



10 
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EXAMPLE 172 

Preparation of ethyl 3S-([2-[[t3-t(aminoiiiiinomethyl)- 
amino] «-4-chlorophenyl] carbonyl] amino] - 
5 acetyl ] amino ] *-4 -pentynoate 



10 




C02Et 



C 
I 

H 



15 The title compound was prepared following the 

procedure described in Example 167, replacing the compound 
of Example AD with DL ethyl-/?- [ (2-amino-l-oxoethyl) amino]- 
4->pentynoate« The title compound was obtained as an oily 
gum. 

20 NMR was consistent with the proposed structiire. 
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EXAMPLE 173 

Preparation of 3S-[[2-[([3-[(aminoiiainomethyl)- 
amino ] -4 -chloropheny 1 ] carbony 1 ] amino ] acetyl ] * 
5 .amino)~4-pentynoic acid, trif luoroacetate salt 



10 




CO2H 



C 

I 

H 



15 The title compound was prepared following the 

procedure described in Example 141, replacing the compound 
of Example 140 with the compound of Example 172. The 
title compound was obtained as a white solid. 

NMR was consistent with the proposed structure. 

20 

Analysis for CisKi^Hfi^Cl, 1 TFA, 0.5 HjOi 

Calculated: C, 41.77; H, 3.71; N, 14.33. 
Foiuid: C, 41.84; H, 3.64; N, 13.94. 
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Preparation of (±) ethyl /S-[ t2-[ [ [3-[ (alainoimino^lethyl)- 
a]nino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] -3 , 4 - 
dichlorobenzenepropanoate, trifluoroacetate salt 



Step A 




Ethyl-DL-3-amino-3- (3 , 4-dichlorophenyl) propionate 
hydrochloride was prepared according to Example 1, Steps A 
and B, substituting an ecpiivalent amount of 3,4- 
dichlorobenzaldehyde (Aldrich) for 3- 
pyridinecarboxaldehyde in Example 1, Step A. 

Step B 

To m-guanidinohippuric acid hydrochloride (Example M) 
(400 mg, 0.0015 mole) and N-methylmorpholine (150 mg, 
0.0015 mole) in anhydrous DHF (6 mL) was added, at ice 
bath temperature, isobutylchloroformate (200 mg, 0.0015 
mole). After stirring for 5 minutes, a slurry of the 
product from Step A above (ethyl-DL-3-amino-3-(3,4- 
dichlorophenyl) propionate hydrochloride (440 mg, 0.0015 
mole) and N-methylmorpholine (150 mg, 0.0015 mole) in 
anhydrous DMF (6 mL) was added in one portion at ice bath 
temperature. The reaction was stirred overnight at room 
temperature. The solvent was removed under vacuum on a 
78 water bath and the product was isolated by RPHPLC to 
yield the title compound (520 mg) as a white solid. 

MS and NMR were consistent with the desired 
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Preparation of (±) /S-[ [2-[ [ t3-[ (aininoiminomethyl)amino]" 
phenyl ] carbonyl J amino ] acetyl ] amino ] -3 , 4 -dichlorobenzene- 
5 propanoic acid, trifluoroacetate salt 




15 To the product from Example 174 (420 mg, 0.0007 mole) 

in H2O (8 mL) and CH3CN (8 mL) was added LiOH (118 mg, 
0.003 mole). The reaction mixtiire was stirred at room 
temperature for 1.5 hoiirs. The pH was lowered to ^3 with 
TFA and the product was isolated by RPHPLC to yield the 

20 title compoiind (390 mg) (after lyophilization) as a white 
solid. 

MS and NMR were consistent with the desired 
structure. 
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EXAMPLE 176 

Preparation of (±) ethyl /3-[[2-t[[3-[ (aminoiminomethyl)- 
amino] -5- ( trifluoromethyl) carbonyl ] amino] acetyl ] amino] - 
5 3,4-dichlorobenzenepropanoate, trif luoroacetate salt 

Q 



10 




The above compound was prepared according to the 
15 methodology of Example 38, sxibstituting the ecpiivalent 

amount of 3 , 5-dichlorobenzaldehyde (Aldrich) for 3,5-bis- 
trif luoromethy Ibenzaldehyde • 

MS and NMR were consistent with the desired 
structure • 
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EXAMPLE 177 

Preparation of (±) ^-[[2-[[[3-[(aiBinoiiiiinomethyl)amino]- 
5- ( trif luoromethyl) phenyl ] carbonyl ] amino ] acetyl ] amino] • 
5 3 , 5-dichlorobenzenepropanoic acid, trif luoroacetate salt 



O 



10 




To the product from Example 176 (620 mg, 0.00094 
15 mole) in H^O (10 mL) and CH3CN (10 mL) was added LiOH (157 
mg, 0.0037 mole). The reaction mixture was stirred at 
room temperature for 2 hours. The pH was lowered to -3 
with TFA and the product was isolated by KPHPLC to yield 
the title compound (560 mg after lyophilization) as a 
20 white solid. 

MS and NMR were consistent with the desired 
structure. 
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EXAMPLE 178 

Preparation of (±) ethyl /J-t[2-[ £ [3-[ {4,5-dihydro-lH- 
imidazol-2-yl ) amino] phenyl ] carbonyl ] amino] acetyl ] - 
amino] *3 , 5-bis (trif luoromethyl ) benzenepropanoate , 

trif luoroacetate salt 




The above compound was prepared according to the 
methodology of Example 9, substituting the equivalent 
amount of 3,5-bis-trif luoromethylbenzaldehyde (Aldrich) 
for 3-pyridinecarboxaldehyde in Example i, step A from 
Example 9, Step B. 

MS and NMR were consistent, with the desired 
structure. 
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EXAMPLE 179 

> 

Preparation of (+) /5-t[2-[ [[3-1(4, 5-dlhydro-lH- 
iBidazol-2-yl) amino ]phehyl]carbonyl] amino] acetyl] - 
5 amino ] -3 , 5-bis ( tr if luoromethyl) benzenepropanoic 

acid, trifluoroacetate salt 

O 



10 




15 

To the product from Example 178 (360 mg, 0.0005 mole) 
in HjO (8 mL) and CH3CN (8 mL) was added LiOH (88 mg, 
0.0021 mole). The reaction was stirred at room 
temperature for 3 hours. The pH was lowered to -3 with 
20 TFA and the product was isolated by RPHPLC to yield the 
title compound (300 mg after lyophilization) as a white 
solid. 

MS and NMR were consistent with the desired 
structure. 
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EXAMPLE 180 

Preparation of (±) ethyl t2-[ [ [3-[ (aIllinoimiIlomethyl)- 
a]&ino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] -2 , 5- 
dinethylbenzenepropanoate, trifluoroacetate salt 




The above compound was prepared according to the 
methodology of Example 174, substituting an ecpiivalent 
amoxint of 2 , 5-dimethylbenzaldehyde (Aldrich) for 3,4- 
dichlorobenzaldehyde in Example 174, Step A. 

MS and NMR were consistent with the desired 
structure. 
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Preparation of (±) i8-[[2-[t[3-[(aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -2 , 5- 
5 dimethylbenzenepropanoic acid, trifluoroacetate salt 



10 




To the product from Example 180 (710 mg, 0.0013 mole) 
in HjO (10 mL) and CKjCN (10 nlj) was added LiOH (215 mg, 
15 0.005 mole). The reaction mixture was stirred at room 

temperature for 2.5 hours. The pH was lowered to -3 with 
TFA and the product was isolated by RPHPLC to yield the 
title compound (600 mg after lyophilization) as a white 
solid. 

20 MS and NMR were consistent with the desired 

structure • 
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EXAMPLE 182 

Preparation of (±) ethyl /S-[[2-[[[3-[(aminoijainoBiethyl) 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 - 
chlorobenzenepropanoate, trif luoroacetate salt 




The above compound was prepared according to the 
methodology of Example 174, st&bstituting an equivalent 
amount of 3-*chlorobenzaldehyde (Aldrich) for 3,4- 
dichlorobenzaldehyde in Example 174, Step A. 

MS and NMR were consistent with the desired 
structure . 



wo 97/08145 PCT/US96/13S00 

• 326 - 

EXAMPJ[fE 183 

Preparation of (±) ^-[t2-[[[3-[(aninoiminoinethyl)- 

amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ) -3 • 
chlorobenzenepropanoic acid, trif luoroacetate salt 



10 




To the product from Example 182 (720 mg, 0.0013 mole) 
in HjO (15 mL) and O^CN (10 mL) was added LiOH (880 mg, 
15 0.02 mole) . The reaction mixture vas stirred at room 

temperature for 1 hour. The pH vas lowered to -2 with TFA 
and the product vas isolated by RPHPLC to yield the title 
compound (550 mg after lyophilization) as a white solid. 
MS and NMR vere consistent vith the desired 
20 structure. 
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EXAMPLE 184 

Preparation of (±) ethyl ^-C[2-[ [[3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] *3 - 
5 faromobenzenepropanoate, trifluoroacetate salt 



10 




The above compound was prepared according to the 
methodology of Example 174, substituting an equivalent 
15 amount of 3 -bromobenz aldehyde (Aldrich) for 3,4-* 
dichlorobenzaldehyde in Example 174, Step A« 

MS and NMR were consistent with the desired 
structure. 
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EXAMPLE laS 

Preparation of (±) /S-[[2-[[[3-[ (aninoiminoniethylj- 

amino ] phenyl ] carbony 1 ) amino ] acetyl ] amino ] -3 - 
bromobenzenepropanoic acid, trifluoroacetate salt 

NH 



To the product from Example 184 (1*0 mg, 0.00165 
mole) in HjO (15 mL) and CH3CN (10 ttL) was added LiCH (210 
15 mg, 0.005 mole). The reaction mixture vas stirred at room 
temperature for 1.5 hours. The pH was lowered to -2.5 
with TFA and the product was isolated by BPHPLC to yield 
the title compound (460 mg after lyophilization) as a 
white solid. 

20 MS and NMR were consistent with the desired 
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EXAMPLE 186 

Preparation of (±) ethyl t2-[ [ t3-[ (aminoiminoiaethyl)- 
amino ] phenyl ) carbony 1 ] amino ] acetyl ] amino ] -4 
bromobenzenepropanoate, trif luoroacetate salt 




The above compound was prepared according to the 
methodology of Example 174, substituting an equivalent 
amount of 4*-bromobenzaldehyde (Aldrich) for 3,4- 
dichlorobenzaldehyde in Example 174, Step A. 

MS and NHR were consistent with the desired 
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EXAMPLE 187 

Preparation of (±) [2-[ [ [3-[ (aminoiminonethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -4 - 
5 bromobenzenepropanoic acid, trifluoroacetate salt 



O 



10 




Br 



3-5 To the product from Example 186 (1.3 mg^ 0,0023 mole) 

in H2O (15 mL) and CH3CN (15 mL) was added LiOH (290 mg, 
0.0069 mole). The reaction mixture was stirred at room 
temperature for 1 hour. The pH vas lowered to -2.5 with 
TFA and the product was isolated by RPHPLC to yield the 

20 title compound {1.1 g after lyophilization) as a white 
solid. 

MS and NMR were conisistent with the desired 
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EXAMPLE 188 

Preparation of (±) ethyl [2-[[C3-[ (3,4,5, 6-tetrahydro- 
2H-azepin-7*yl) amino] phenyl ] carbonyl] amino] - 
acetyl ] amino] -3 , 5-dichlorobenzenepropanoate , 

trif luoroacetate salt 




0 



The above compound was prepared according to the 
methodology of Example 11, substituting an eqpiivalent 
amount of 3 , 5-dichlorobenzaldehyde (Aldrich) for 3*- 
pyridinecarboxaldehyde in Example 1, Step A from Example 
11, Step B. 

MS and NMR were consistent with the desired 
structure. 
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CAMPLE 189 



Preparation of (±) /8-[[2-[[[3-[ (3,4,5, 6-tetrahydro- 
2H-azepin-7-yl ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] • 
amino ] '-s , 5-'dichlorobenzenepropanoic acid , 




CO2H 



CI 



To the product from Example 188 (370 mg, 0.00057 
15 mole) in H2O (20 mL) and CH3CN (15 mL] was added LiOH (192 
mg, 0.0046 mole). The reaction mixture was stirred at 
room temperature for 3 hours. The pH was lowered to r2.5 
with TFA and the product was isolated by RPHPLC to yield 
the title compound (280 mg after lyophilization) as a 
20 white solid. 

MS and NMR were consistent with the desired 
structvire. 
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EXAMPLE 190 

Preparation of (±) ethyl [2-( [ i3-[ (4,5-dihydra 
lH-iiaida2ol-2-yl ) amino] phenyl ] carbonyl] amino] - 
acetyl ] amino ] -3 , 5-dichlorobenzenepropanoate , 

trif luoroacetate salt 




The above compound was prepared according to the 
methodology of Example 9, substituting an equivalent 
amount of 3 , 5-dichlorobenzaldehyde (Aldrich) for 3- 
pyridinecarboxaldehyde in Example 1, Step A from Example 
9, Step 

MS and NMR were consistent with the desired 
structure. 



wo 97/08145 



- 334 - 

EXAMPLE 191 



PCT/US96/13500 



Preparation of (±) ^-[[2-[[t3-t (4,5-dihyclro- 
lH-iinida2ol-2-yl) amino ] phenyl ] carbonyl ] amino] - 
5 acetyl ] amino ] -3 , S^ichlorobenzenepropanoic acid , 

trif luoroacetate salt 




To the product from Example 190 (200 mg, 0.00032 
mole) in H2O (10 mL) and CH3CN (10 mL) was added LiOH (54 
mg, 0.0013 mole). The reaction mixture vas stirred at 
room temperature for 1.5 hours. The pH vas lowered to 
0 r2.5 with TFA and the product was isolated by RPHPLC to 
yield the title product (190 mg after lyophilization) as 
white solid. 

MS and MMR were consistent with the desired 
structure . 
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Preparation of (±) ethyl /9-[[2*[[[3-*[(a2iiinoifliinomethyl) 
amino ] phenyl ] carbony 1 ] amino] acetyl ] amino] -3,5- 
dimethylbenzenepropanoate, trif luoroacetate salt 




C02Et 



CH3 



The above compound was prepared according to the 
methodology of Example 174, substituting an equivalent 
2unount of 3,5-dimethylbenzaldehyde (Lancaster) for 3,4- 
dichlorobenzaldehyde in Ex8uaple 174, Step A. 

MS and NHR were consistent with the desired 
structure. 
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Preparation of (±) tf-[[2-[[[3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
5 dimethylbenzenepropanoic acid, trifluoroacetate salt 



O 



10 




To the product from Example 192 (730 mg, 0.0013 mole) 
in H^O (10 mL) and Ci^CN (10 mL) was added LiOH (221 mg, 
15 0.005 mole). The reaction mixtixre was stirred at room 
temperature for 1 hour. The pH was lowered to -2.5 with 
TFA and the product was isolated by RPHPLC to yield the 
title confound (570 mg after lyophilization) as a white 
solid. 

20 MS and NMR were consistent with the desired 

structure. 
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EXAMPLE 194 

Preparation of (±) ethyl i5-[[2-[[[3-[ (aminoiminomethyl) 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dimethoxybenzenepropanoate, trifluoroacetate salt 



O 




The above compound was prepared according to the 
methodology of Example 174, siibstituting an equivalent 
amount of 3 , 5-dimethoxybenzaldehyde (Aldrich) for 3,4-* 
dichlorobenzaldehyde in Example 174, Step A. 

MS and NMR were consistent with the desired 
structxire. 
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EXAMPLE 195 



Preparation of (±) /5-[[2-t[[3-[(aiiiinoimlnoiaethyl) 
amino ] phenyl ] carbpny 1 ] amino ] acetyl ] amino ] -3 , 5- 
dimethoxybenzenepropanoic acid, 



10 



15 



20 



TFA 




To the product from Example 194 (800 mg, 0.00014 
mole) in HjO (20 mL) and CHjCN (8 mL) was added LiOH (230 
mg, 0.0055 mole). The reaction mixture was stirred at 
room temperature for 1.5 hours. The pH was lowered to -3 
with TFA and the product was isolated by RPHPLC to yield 
the title compound (670 mg after lyophilization) as a 
white solid. 

MS and KMR were consistent with the desired 
structure. 
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EXAMPLE 196 

Preparation of (±) ( 2, 2-dimethyl-l-oxopropoxy) methyl j3- 
[[2**[[[3*[( aminoiminomethy 1 ) amino ] phenyl ] carbony 1 ] • 
5 amino ] acetyl ] amino ] -3 , 5-dichlorobenzenepropanoate , 

trifluoroacetate salt 




DL-3 -amino-3- ( 3 , 5-dichlorophenyl) propionic acid was 
10 prepared according to the methodology of Example 1, Step 
A, substituting an eqpiivalent amount of 3,5- 
dichlorobenzaldehyde (Aldrich) for 3--pyridine 
carboxaldehyde in Example 1, Step A. MS and NMR were 
consistent with the desired structiire. 

15 

Step B 

To the product from Step A (3.0 g, 0.0128 mole) in 
dioxane (25 mL) and Kfi (13 mL) was added, at ice-bath 
temperature, NaOH (0.52 g, 0.013 mole) in H2O (13 mL) . 

20 After stirring at ice-bath temperature for 10 minutes, BOC 
anhydride (3.0 g, 0.014 mole) was added at ice-bath 
temperatiire. The reaction mixture was then stirred for 2 
hoiirs at room temperature. After the dioxane was removed 
under vacuum, the aqueous solution was cooled in an ice- 

25 bath and the pH was lowered to 2.5 with KHSO4 after 

overlaying with ethyl acetate. The ethyl acetate layer 
was separated and the aqueous layer extracted twice more 
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with ethyl acetate. The combined ethyl acetate layers 
were wash d with HjO (3X) , dried over MgS04 and the solvent 
was removed under vacuum. The residue was slurried in 5% 
ethyl acetate/hexane overnight resulting in a white solid. 
5 This was filtered, washed with 10% ethyl acetate/hexane 
and dried to yield N-BOC-DL*3<-amino-3-(3,5- 
dichlorophenyl) -propionic acid (2.9 g) as a white solid. 

Step C 

10 To the product from Step B (2.5 g, 0.0075 mole) in 

acetone (30 mL) and Kfi (5 mL) was added KOH (87%) (0.5 g, 
0.0075 mole). To this was added chloromethyl pivalate 
(1.3 g, 0.0084 mole) (Aldrich) , followed by Nal (190 mg) . 
The reaction mixture was stirred overnight at reflux. The 

15 solvent was removed under vacuxm. The residue was taken 
up in ether. The ether was washed with saturated NaHCOj 
(2X) , H2O (3X) , dried over MgS04 and removed vuider vacuum 
to yield pivaloyloxymethyl N-BOC-DL-3-amino-3-(3,5- 
dichlorophenyl) propionate (2.92 g) as a white solid. MS 

20 and NMR were consistent with the desired structure. 



Step D 

To the product from Step C (2.92 g, 0.0065 mole) was 
added excess 4M HCl in dioxane (Aldrich) . The reaction 

25 mixture was stirred at room temperature overnight. The 
solvent was removed iinder vacum and the residue was 
slixrried 2X with petroleum ether/ isopropyl ether (50:50) 
and IX with petroleum ether (the solvents are decanted off 
each time) . The resulting solid was dried under vacuum to 

30 yield pivaloyloxymethyl DL-3-amino-3-(3,5- 

dichlorophenyl) propionate hydrochloride (2.0 g) as a white 
solid. MS and NHR were consistent with the desired 
structure • 
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^tep E 

The tltl compound was prepared according to the 
methodology of Example 174, Step substituting an 
equivalent amo\int of the product from Step D above for the 
5 product from Example 174, Step A in Example 174, Step B. 
The title compound was isolated as a white solid. MS and 
NMR were consistent with the desired structure. 
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EXAMPLE 197 

Preparation of (±) ethyl 3,5-(iichloro-i3-[ [2-[ [ [3- 
[ (cyanolnino) (aethylsunino) methyl] amino] phenyl 
5 carbony 1 ] amino ] acetyl ] amino ] benzenepr opanoate 




Ethyl iS- [ (2-aminoacetyl) amino] (3 , 5-dichlorophenyl) -3- 
propanoate hydrochloride was prepared according to the 
methodology of Example 1, Steps A-D, substituting an 
15 equivalent amount of 3.,5-dichlorobenzaldehyde for 3- 

pyridinecarboxaldehyde in Example 1, Step A. MS and NMR 
were consistent with the desired structure. 



Step B 

20 To the product from Step A above (1.1 g, 0.0031 

mole), the product from Example J (680 mg, 0.0031 mole), 
DKAP (38 mg, 0.00031 mole), triethylamine (320 mg, 0.0031 
mole) and methylene chloride (12 mL) was added, at ice* 
bath temperatiure, EDCI (600 mg, 0.0031 mole). The 

25 reaction mixture was stirred at ice-bath temperatiire for 
15 minutes then at room temperatxire overnight. After 
removing the solvent under vacuum, the residue was taken 
up in ethyl acetate. The ethyl acetate was washed with 
saturated NaHCOj (IX), HjO (2X) , dried over MgS04 then 

30 removed under vacuum. The resulting solid was slurried in 
ethyl acetate : isopropyl ether (1:3) for 1 hour. The 
resulting solid was filtered, washed with isopropyl ether 
and dried under vacuum to yield the title compound 
(1.35 g) as a white solid. 
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EXAMPLE 198 

Preparation of (±) 3,5-dichloro-p-[ [2-[ [ [3- 
[ (cyanolmino) (methylamino) methyl] amino] phenyl] - 
5 carbonyl] amino] acetyl] amino ]benzenepropanoic acid 



10 




To the product from Example 197, Step B (1.18 g^, 
0.0023 mole) in Hfi (15 mL) and CK3CN (15 mL) was added 

15 LiOH (240 mg, 0.0057 mole). The reaction mixture was 
stirred at room temperature for 3 hours. The pH was 
lowered to :::3 with TFA and the product was isolated by 
KPHPLC to yield the title compound (1.02 g after 
lyophilization) as a white solid. MS and NMR were 

20 consistent with the desired structure. 
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EXAMPLE 199 

Preparation Of (±) ethyl 3,5•dichloro-/^•[[2-[[[3- 
t ( 1 , 4 , 5 , 6-tetrahydropyrimldin-2-yl) amino] phenyl ] - 
5 car bony 1 ] amino ] acetyl ] amino ] benzenepropanoat e , 

trifluoroacetate salt 



10 




15 Step A 

To the product from Example 22, Step A (10.1 g, 0.03 
mole) in DMF (15 mL) was added 1,3-disuninopropane (2.3 g, 
0*031 mole), triethylamine (3.9 g, 0.03 mole) and DMAP 
(420 mg) • The reaction mixture was heated at 140-150^0 

20 for 4*5 hours (thick precipitate). After cooling to room 
temperature, H^O (30 mL) was added and, after stirring for 
15 minutes, the precipitate was filtered and washed with 
H20. This precipitate was slurried in KjO and made acidic 
with concentrated HCl. A solution formed. After 

25 lyophilizing off the solvent, the residue was slurried 2X 
with isopropyl ether (which was decanted off each time) • 
After drying under vacuum, the yield of 3-(2-amino- 
1,4, 5, 6-tetrahydropyrimidine) benzoic acid hydrochloride 
was 4.0 g as a white solid. MS and NMR were consistent 

30 with the desired structiire. 



wo 97/08145 



PCT/US96/13S00 



- 345 - 

Step B 

To the product from Step A above (884 mg, 0*0035 
mole) and MMM (350 mg, 0.0035 mole) in anhydrous DHF (6 
mL) was added, at ice-bath tender ature , 
5 isobutylchloroformate (470 mg, 0.0035 mole). After 
stirring for 5 minutes, a slurry of the product from 
Example 197, Step A (1.07 g, 0.003 mole) and NMH (300 mg, 
0.003 mole) in anhydrous DMF (6 mL) was added at ice-bath 
temperature. The solution was stirred overnight at room 
10 temperature. The solvent was removed under vacuum and the 
product was isolated by RPHPLC to yield the title compound 
(820 mg after lyophilization) as a white solid. MS and 
NHR were consistent with the desired structure. 



15 
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EXAMPLE 200 

< 

Preparation of (±) 3,5-dichloro-/S-[(2-[ t[3- 
[ ( 1 ,4 , 5 , 6-tetrahydropyr iittidin-2 -y 1 ) amino ] phenyl ] 
carbony 1 ] amino ] acetyl ] amino ] benzenepropanoic 
acid, trifluoroacetate salt 



10 




To the product from Example 199, Step B (780 mg, 
0.0012 mole) in H^O (10 mL) and CH3CN (10 mL) was added 
LiOH (830 mg, 0.005 mole). The reaction miacture was 
stirred at room temperature for 1.5 hours. The pH was 
20 lowered to ^2.5 with TFA and the product was isolated by 
RPHPLC to yield the title compound (560 mg after 
lyophilization) as a white solid. MS and NMR were 
consistent with the desired structiire. 
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EXAMPLE 201 

Preparation of (±) /S-t [2-[[[3-[[[ (aainocarbonyl) 
imino) nethylamino ) methyl ] amino ] phenyl ] - 
5 carbony 1] amino] acetyl] amino] -3, 5« 

dichlorobenzenepropanoic acid 



10 




To the product from Example 198 (300 mg, 0.0006 mole) 
in CHgCN (10 mL) and H2O (25 mL) was added TFA (6 mL) • The 
reaction mixtiire was stirred at room temperature for 2 
weeks. The product was isolated by RPHPLC to yield the 
title compound (290 mg after lyophilization) as a white 
solid. 

MS and NMR was consistent with the desired structure. 



15 



20 
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EXAMPLE 202 

» 

Preparation of (±) ethyl /8-[[2-[t t3-[(3,4-dihydro-2H- 
pyrrol-5•y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
5 amino ] -^S , 5<*dichlorobenzenepr opanoate , 

trifluoroacetate salt 



10 



15 




The above compotind was prepared according to the 
methodology of Example 16, substituting an equivalent 
amount of 3 , 5-dichlorobenzaldehyde (Aldrich) for 3* 
20 pyridine carboxaldehyde in Example 1, Step which was 
used to synthesize the product from Example 1, Step D, 
used in Example 11, Step B. MS and NMR were consistent 
with the desired structure. 
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EXAMPLE 203 

Preparation of (±) [2-[ [ [3-t (3,4-dihydro-2H- 
pyrrol-S-y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
5 amino ] *3 , 5-dichlorobenzenepropemoic 

acid, trifluoroacetate salt 



10 




15 

To the product from Example 202 (1.27 g, 0.002 mole) 
in KjO (15 mL) and CHjCN (15 mL) was added LiOH (345 mg, 
0.0082 mole). The reaction mixture was stirred at room 
temperature for 1.5 hoiirs. The pH was lowered to 2.7 with 
20 TFA and the product was isolated by RPHPLC to yield the 
title compound (80 mg after lyophilization) as a white 
solid. MS and NMR were consistent with the desired 
structure. 
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EXAMPLE 204 

Preparation of (±) ethyl 3,5-dichloro-jS-[[2-t [[3- 
[{2,3,4, 5-tetrahydropyridin-6-yl) amino ] phenyl ] - 
5 carbony 1 ] amino ] acetyl ] amino ] benzenepropanoate , 

trif luoroacetate salt 



10 




15 step A 

To o-methylvalerolactim (Oalcvood) (6.9 g, 0.061 mole) 
in CHjCN (75 mL) was added 3-euainobenzoic acid, 
hydrochloride (Aldrich) (10 g, 0.0576 mole). After 
briefly heating to form a solution, the reaction mixture 

20 was stirred overnight at room temperature. The resulting 
precipitate was filtered, washed with CH3CN and dried 
under vacuum to yield 3-(l-a2a-2-amino-l- 
cyclohexene) benzoic acid hydrochloride (12.2 g) as a white 
solid. MS and NHR were consistent with the desired 

25 structure. 

step B 

The title compound was prepared according to the 
methodology of Example 199, substituting an equivalent 
30 amount of the product from Step A above, for the product 
from Example 199, Step A in Example 199, Step B. 

MS and NMR were consistent with the desired 
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EXAMPLE 205 

Preparation of (±) 3^5-dichloro-jS-[ [2-[[ [3- 
[(2,3,4, 5-tetxahydropyridin-6-yl ) amino] phenyl ] 
carbonyl ] amino ] acetyl ] amino] benzenepropanoic 
acid, trifluoroacetate salt 




To the product from Example 204, Step B (890 mg, 
0.0014 mole) in I^O (20 mL) and CH3CN (20 mL) was added 
LiOH (236 mg, 0.0056 mole). The reaction mixture was 
stirred at room temperature for 1 hour. The pH was lowered 
20 to ^3 with TFA and the product was isolated by RPHPLC to 
yield the title compound (320 mg after lyophilization) as 
a white solid. MS and NMR were consistent with the 
desired structure. 
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EXAMPLE 2Qg 

Preparation Of (±) /3-t E2-[ [ [3-[ (aminothioxonethyl)- 
amino ] phenyl ] carbony 1 ] amino ) acetyl ] amino 1-3,5- 
dichlorobenzenepropanoic acid 



10 




The above compound was prepared according to the 
15 methodology of Example 198, substituting an equivalent 

amount of 1- ( 3 -carboxyphenyl) -2 -thiourea (Transworld) for 
the product from Example j in Example 197, step B. MS and 
NMR were consistent with the desired structure. 



wo 97/08145 



PCT/US9(i/13500 



- 353 - 
EXAMPLE 207 

Preparation of {±) [2-[ [ t3-[ (aminoiminomethyl)- 

amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 4 - 
dibromobenzenepropanoic acid, trifluoroacetate salt 




The above compound was prepared according to the 
methodology of Example 175, sxibstituting an equivalent 
amount of 3 , 4-dibromobenzaldehyde (Lancaster) for 3,4- 
dichlorobenzaldehyde in Example 174, Step A, MS and NMR 
were consistent with the desired structure. 
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EXAMPI.E 208 

Preparation of (±) /8-[[2-(t[3-[(aminoiminoinethyl)- 
aaino ] phenyl ) carbony 1 ] amino ] acetyl ] amino ] -3 - 
f luoro-*5- (trif luoromethyl) benzenepropanoic 
acid, trif luoroacet ate salt 



10 



CO2H 




15 The above compound was prepared according to the 

methodology of Example 175, substituting an equivalent 
amount of 3-fluoro-5-trif luoromethylbenzaldehyde 
(Lancaster) for 3,4-dichlorobenzaldehyde in Example 174, 
Step A. . 

20 HS and NMR were consistent with the desired 
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EXAMPLE 209 

Preparation of (±) /S-[[2-[[[3-[(aminoiminoinethyl)- 
amino] phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 - 
5 bromo-5«*fluorobenzenepropanoic 

acid, trifluoroacetate salt 



10 




15 To l-£luoro-3 , 5-dibromobenzene (Lancaster) (10 g, 

0.0394 mole) in anhydrous ethyl ether (50 mL) , in a flame 
dried flask under N3 and at -*78*C was added 1.6 m butyl 
lithium in hexane (Aldrich) dropwise, keeping the 
temperature below •VS^C during the addition. After the 

20 addition vas complete, the reaction was stirred at -78 
for an additional 50 minutes. The reaction was slowly 
warmed to -30*C, then andhyrous DMP (3.6 g, 0.049 mole) 
was added dropwise and at such a rate as to keep the 
temperature below *20*C. * 

25 After the addition was complete, the temperatiire was 

slowly raised to O^C over an hour, then stirred overnight 
at room temperature. The reaction mixture was slowly 
poured into cold 10% aqueous HCl (80 mL) . After stirring 
for 15 minutes, the ether layer was separated and the 

30 ether was washed with HjO (4X) , dried over MgS04 and 

removed under vacuum to yield 3-bromo-5-f luorobenzaldehyde 
(8.16 g) as an amber liquid. MS and MMR were consistent 
with the desired product. 



PCr/US9«n3500 



step ^ 

The title compound was prepared according to the 
methodology of Example 175, substituting an equivalent 
amount of 3-bromo-5-fluorobenzaldehyde (Step A above) for 
3,4-dichlorobenzaldehyde in Example 174, Step A. MS and 
NMR were consistent with the desired structure. 
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EXAMPLE am 



Preparation Of (±) /8-[[2-[([3-t(aminoiininonethyl)- 

aaino] phenyl ] carbonyl ] amino] acetyl ] anino] -3 , 5- 
dibromobcnzenepropanoic acid, trifluoroacetate salt 




CP2H 



Br 



To 3 , S-dibromobenzylbronide (Lancaster) (20 g, 0.O6I 
mole) in H2O (27 mL) and glacial acetic acid (27 mL) was 
15 added hexamethylenetetramine (Aldrich) . The reaction 
mixture was heated at reflux for 2 hours. Concentrated 
HCl (22 mL) was then added and the refluxing was continued 
for 30 minutes. After cooling to room temperature, the 
reaction mixture was poured into BjO (230 mL) and stirred 
for 10 minutes. The resulting precipitate was filtered, 
washed with HjO and dried to yield 3,5-dibromobenzaldehyde 
(11.45 g) as a white solid. MS and MMR were consistent 
with the desired structvire. 



25 Step B 

The title compound was prepared according to the 
methodology of Example 175, substituting an equivalent 
amount of 3 , 5-dibromobenzaldehyde (Step A above) for 3,4- 
dichlorobenzaldehyde in Example 174, Step A. MS and NMR 
30 were consistent with the desired structure. 
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EXAMPLE 211 



Preparation Of (±) 3,5-dlbroino-^-[[2-t[[3- 

[(1/4,5, 6-tetrahydropyrimidin-2-yl) amino ] phenyl ) - 

carbonyl] amino] acetyl] amino] benzenepropanoic acid, 

trif luoroacetate salt 

NH^ o 



TFA 



B 

15 Sten A 



Ethyl-p-( (2-aaiinoacetyl) amino] (3 , 5-dibromophenyl) -3- 
propanoate hydrochloride was prepared according to the 
methodology of Example 1, steps A-D, substituting an 
equivalent amount of 3 , 5-dibromobenzaldehyde (Example 210, 
Step A) for 3-pyridinecarboxaldehyde in Example 1, step a! 
MS and NMR were consistent with the desired structure. 



The title compound was prepared according to the 
laethodology of Example 200, substituting an equivalent 
amount of the product from Example 211, step A (above) for 
the product from Example 197, step A in Sample 199, step 
B. MS and NMR were consistent with the desired structure. 
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Preparation of (±) /5-Ct2-£[(3-[(aBiinoiiainottethyl)- 
anlno ] phenyl ] carbony 1 3 amino ] acetyl ) amino] -3 -bromo- 
5-methylbenzenepropanoic acid, trifluoroacetate salt 




step A 

To S-bromo-m-xylene (24.03 g, 0.13 mole) in benzene 
15 (125 nL) was added benzoylperoxide (3.04 g, 0.013 mole). 
The reaction mixture was heated to reflux in a 250 mL 
round bottom flask. N-bromosuccinimide (18.15 g, o.io 
mole) was added in portions over 15 minutes. After 2 
hours, heating was discontinued and the reaction mixture 
was allowed to cool to room temperature. Precipitated 
solids were removed by filtration and the filtrate was 
concentrated. The residue was taken up in hexane and 
additional solids were removed by filtration. The 
filtrate was passed through a small pad of silica gel and 
25 the filtrate was concentrated. The resultant yellow oil 
was titurated with MeOH over ice to give 3-bromo-5- 
methylbenzyl bromide (7.34 g) as a white solid. MS and 
NMR were consistent with the desired structure. 

30 Step B 

To 3-bromo-5-methylben2yl bromide (Step A above) 
(5.49 g, 20 mmole) in glacial acetic acid (9.0 mL) and HjO 
(9 mL) was added hexamethylenetetramine (4.50 g, 32 mmole) 
and the reaction was stirred at reflux for 2 hours. 



wo 97/08145 



PCT/US9<»/13500 



- 360 - 



Concentrated HCl (7.0 nL) was added and the mixture was 
refluxed an additional 15 minutes. After cooling to room 
temperature, the reaction mixture was diluted with Hfi (75 
nL) and extracted with ether (150 mL) . The ether layer 
5 was washed with H,0 (3 X 25 mL), io% NaHCO, (2 X 50 nL) and 
dried over Mgso,. The ether was removed under vacuum and 
the residue was chromatographed on silica gel eluting with 
hexane and 10% EtjO/hexane to yield 3-bromo-5- 
methylbenzaldehyde (2.80 g) as a light yellow oil which 
10 solidified upon standing. MS and NMR were consistent with 
the desired structure. 

step c 

The title compound was prepared according to the 
15 methodology of Example 175 substituting an equivalent 

amount of 3-bromo-5-methylbenzaldehyde (step B above) for 
3,4-dichloroben2aldehyde in Example 174, step A. MS and 
MMR were consistent with the desired structure. 
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EXAMPLE 213 



Preparation of (±) i5-[[2-[[ t3-[ (aminoiminoaethyl) 
amino] -5- (txif luoromethyl) phenyl ) carbonyl ] amino) • 
acetyl ] amino ] -3 , 5-dibromobenzenepropanoic acid , 

trifluoroacetate salt 



10 



TFA I 




CO2H 



15 



20 



The above compound was prepared according to the 
methodology of Example 29, substituting the equivalent 
amount of 3,5-dibromobenzaldehyde (Example 210, step A) 
for 3,5-bis-trif luoromethylbenzaldehyde in Example 38. MS 
and NMR were consistent with the desired structure. 
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EXAMPLE 21A 

Preparation of (±) ^-[t2-([[3-[(a]ninoiiainoinethyl)- 
aaino ] phenyl ] carbony 1] amino] acetyl ) aaino] -3 'brono-S- 
5 chlorobenzenepropanoic acid, trifluoroacetate salt 



10 



20 




COjH 



Br 



step A 

To l-chloro-3 , 5-dibroBobenzene (Esprit) (20 g, 0.074 
mole) in anhydrous ethyl ether (isd mL) in a flame dried 
15 flask under Nj and at -78 'C was added 1.6 m butyl lithium 
in hexane dropvise, keeping the temperature below -78 "C, 
then warmed to -30»C. Anhydrous DMF (6.8 g, 0.092 mole) 
was added dropwise, keeping the temperature below -20»C. 
After the addition was complete, the reaction was slowly 
warmed to 0»C, then stirred overnight at room temperature. 
The reaction mixture was poured slowly into chilled 10% 
aqueous HCl (160 mL) . After stirring for 15 minutes, the 
ether was separated, washed with HjO (4X) , dried over MgS04 
and removed under vacuum to yield 3-bromo-5- 
25 chlorobenzaldehyde (13 g) as a white solid. MS and NMR 
were consistent with the desired structure. 

Step B 

The title compound was prepared according to the 
30 methodology of Example 175, substituting an equivalent 

amount of 3-bromo-5-chlorobenzaldehyde (step A above) for 
3,4-dichlorobenzaldehyde in Example 174, istep A. MS and 
NMR were consistent with the desired structure. 
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EXAMPLE 215 

Preparation of (±) 3-bromo~5-chloro-i8-[ [2-[ [ f 3- 
[(1,4,5, 6-tetrahydropyriittidin-2-y 1) 
5 amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ) - 

benzenepropanoic acid, trifluoroacetate salt 



10 




15 step A 

Ethyl /3-[ (2-aminoacetyl) amino] (3-bromo-5- 
chlorophenyl)-3-propanoate hydrochloride was prepared 
according to the methodology of Example l. Steps A-D, 
substituting an equivalent amount of 3-bromo-5- 

20 chlorobenzaldehyde (Example 214, Step A) for 3- 

pyridinecarboxaldehyde in Example 1, Step A. MS and NMR 
were consistent with the desired structure* 

* 

Step B 

25 The title compound was prepared according to the 

methodology of Example 200, substituting an equivalent 
amount of the product from Step A (above) for the product 
from Example 197, Step A in Example 199, Step B. MS and 
NMR were consistent with the desired structure. 
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EXAMPLE 216 



10 



Preparation of (±) i9-[[2-[[t3-[(aminoiininoinethyl) 
amino ] -5 - ( tr if luoronethy 1 ) phenyl ] carbony 1 ] amino ] • 

acetyl] amino] -3-bromo-»5-chlorobenzenepropanoic 

acid, trifluoroacetate salt 




CO2H 



Br 



15 



The above compound was prepared according to the 
methodology of Example 39, substituting an equivalent 
amount of 3-bromo-5-chlorobenzaldehyde (Example 214, Step 
A) for 3,5-bis-trifluoromethylben2aldehyde in Example 38. 
MS and NMR were consistent with the desired structxire. 
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EXAMPLE 217 

Preparation of (±) [2-[2-[2-(2-hydroxyethoxy)-* 
ethoxy]ethoxy] ethyl] 3,5-dichloro-^-[ [2-[ [[3- 
5 t ( 1 , 4 ^ 5 , 6-tetrahydropyrimidin-2-y 1 ) amino ] phenyl ] - 

carbonyl] amino] acetyl] aninojbenzenepropanoate, 

trif luoroacetate salt 




To the product of Example 200 (200 mg, 0.00033 mole) 
10 in DMA (1.5 mL) was added carbonyldiimidazole (67 mg, 
0.00041 mole). The reaction was stirred at room 
temperature for 1 hour. Tetraethyleneglycol (214 mg, 
0,0011 mole) was then added and the reaction mixtoire was 
stirred overnight at 60''C. The reaction was cooled to 
15 room temperature and the product was isolated by RPHPLC to 
yield the title compound (120 mg after lyophilization) as 
a hygroscopic white solid. MS and NMR were consistent 
with the desired stinicture. 
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EXAMPLE 218 

Preparation of (±) [2-[2-[2-(2-hydroxyethoxy)- 
ethoxy]ethoxy)ethyl] [2-[ ( [3-[ (aainoinlnomethyl) - 
amino ] phenyl ] carbony 1 ] aaino ] acetyl j amino ] -3 , 5- 
dichlorobenzenepropanoate, trifluoroacetate salt 



O 




The above compound was prepared according to the 
methodology of Example 217, substituting an equivalent 
amount of the product of Example 27, for the product of 
Example 200. MS and MHR were consistent with the desired 
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EXAMPLE 219 

m 

Preparation of (±) ^•[[2-[ [ t3-[ (aainoiminolnethyl)r 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 - 
5 bromo*-5**iodobenzenepropanoic acid 

trifluoroacetate salt 




Methanol (40 mL) was added to a 250 mL round bottom 
flask followed by 60 mL of a solution saturated with 

15 anhydrous hydrochloric acid. 3-bromo-5-iodobenzoic acid 
(Aldrich) (5.02 9, 0.015 mole) was then added and the 
reaction mixture was stirred at room temperature for 6 
hours. The reaction mixture was poured into chilled 
saturated NaHCO, solution (700 mL) . The mixture was 

20 extracted 3X with methylene chloride (100 mL) • The 
organic layers were combined, dried over MgS04 and 
concentrated under vacuum to yield methyl-5-bromo*3- 
iodobenzoate (5.08 g) as a pink solid. MP = 55-57*'C. MS 
and NMR were consistent with the desired structiire. 

25 

step B 

To methyl 5-bromo-3 -iodobenzoate (Step A above) (5.01 
g, 0.015 mole) in anhydrous methylene chloride (100 mL) at 
-78 «C, was added dropwise over two minutes, 
30 diisobutylaluminum hydride (5.50 mL, 0.03 mole). The 
mixture was stirred for 1 hour then allowed to warm to 
O^C. The reaction solution was poured into 600 mL, 
chilled 3N HCl and extracted 3X with methylene chloride 
(150 mL) . The organic layers were combined, dried over 
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M9SO4 and concentrated under vacuum to yield 5-broino*3- 
iodobenzyl alcohol (4.54 g) as a white solid. MP « 110- 
112 "^C. MS and NMR were consistent with the desired 
structure. 

5 

Step C 

5-Brosio-3 -iodobenzyl alcohol (3.01 g, 9.6 nmol) in a 
50 mL roiind bottom flask was stirred magnetically and 
diluted with 15 mL anhydrous methylene chloride to give a 

10 turbid solution. The reaction flask was then stoppered 
and the septum stopper secured with wire. 

Anhydrous methylene chloride (15 mL) was added to a 
separate 100 mL round bottom flask which was equipped with 
a cold finger. Nitrogen dioxide (1.72 g, 18.7 mmol) was 

15 condensed into the solution of methylene chloride at 
-20*C. 

The benzyl alcohol solution was chilled to 0<*C and 
the nitrogen dioxide/methylene chloride solution was 
transferred via cannula into the reaction flask under a 
20 static nitrogen atmosphere. The reaction solution was 
stirred magnetically at O^C for 15 minutes after 
completion of the nitrogen dioxide solution transfer. The 
reaction solution was stirred at room temperature for 18 
hours. 

25 The reaction flask was vented in the hood and the 

excess nitrogen dioxide was expelled with a nitrogen 
stream. The reaction solution was then concentrated by 
rotary evaporation and resuspended in 30 mL ether. The 

* 

ether solution was washed with 200 mL 10% sodium 
30 bicarbonate in a 500 mL separatory funnel. The resulting 
aqueous solution was extracted three times with 150 mL 
ether. The organic layers were combined, dried with 
sodium sulfate, filtered and concentrated in vacuo to 
afford 2.89 g of a yellow solid. 
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The product was isolated by flash chromatography t 
yield 5-bromo-3-iodobenzaldehyde as a white solid. MS and 
NMR were consistent with the desired structure. 

5 Step D 

The title compound was prepared according to the 
methodology of Example 175, substituting an equivalent 
amount of 5-bromo-3-iodobenzaldehyde (Step above) for 
3,4-dichlorobenzaldehyde in Example 174, Step A. MS and 
10 NMR were consistent with the desired structiare. 
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EXAMPLE 220 

Preparation of (±) [2-t2-{2-hydroxyethoxy)- 
ethoxy ) ethoxy ) ethyl ] 3 , 5-dichloro-i3- [ [ 2 - f [ [ 3 
[(1,4,5, 6-tetrahydropyrimidin-2*yl) amino] - 

phenyl ] carbony 1 ] amino ] acetyl ] amino } - 
benzenepropanoate, trifluoroacetate salt 




The above compound was prepared according to the 
methodology of Example 217, substituting an equivalent 
amount of triethyleneglycol for tetraethyleneglycol • MS 
and NHR were consistent with the desired structure. 
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10 



Preparation Of (±) /?-[ [2-[[ t3-[ (aminoiminomethyl)amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] -2 -hydr oxy-4 - 

methoxybenzenepropanoic acid 



CP2H 




(RS) -4-amino-7-methoxy hydrocoumarin hydrochloride 
15 (1.26 g, 5.5 mmole) , prepared from 7-methoxycoi2marin 
(Aldrich) according to J. Rico, Tett. Let. . 1994, 15, 
6599-6602, was coupled to GIHA (1.50 g, 5.5 mmole) using 
substantially the procedure and proportions of Example 86, 
Step D. Purification by preparative RPHPLC gave the 
20 desired product as a mixture of hydrocoumarin (lactone) 

and phenoxy-acid TFA salts as a light yellow powder after 
lyophilization (1.25 gm) . Essentially complete conversion 
to the desired phenol-acid can be obtained by dissolving 
the purified mixture in water, adjusting the pH to 7-8 
25 with dilute aqueous NaOH until reaction is complete by 
HPLC, and lyophilizing (0.5 gm). MS and NMR were 
consistent with the desired phenol-carboxylic acid form of 
the molecule. 
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Example 223 

Preparation of (±) i8-[[2-[t [3-[ (aminoilllinolBethyl)alttino]- 
phenyl ] carbonyl ] amino] acetyl] amino] -5-hyclroxy-4- 
methoxybenzo£uran-6-propanoic acid, 
trif luoroacetate salt 



10 




(RS) -4-amino-8-methoxy-hydropsoralen hydrochloride 
15 (2*2 gm, 8.1 mmole) , prepared from 8-methoxypsoralen 

according to J. Rico, Tett. Let., 1994, 3S^ 6599-6602, was 
coupled to GIHA (2.0 g, 7.3 mmole) using substantially the 
procedure and proportions of Example 86, step D. The 
product was isolated by preparative RPHPLC as the desired 
20 phenol-acid. NMR and MS were consistent with the desired 
structure . 
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Example 224 

Preparation of (±) [2-[ [ [3-[ (aminoininolnethyl)amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] -9H-f luorene- 




15 



(±) /5-amino-9H-f luorene-2-propanoic acid 

,C02H 



20 




2-*fluorene-carboxaldehyde (5.0 gm, 26 mmole, Aldrich) 
was combined with malonic acid (3.25 gm, 31 mmole) , 
ammonium acetate (2.4 gm, 31 mmole), and isopropyl alcohol 
25 (70 mL) and refluxed overnight. After cooling the 

precipitated solid was collected by filtration and dried. 
NMR and MS were consistent with the proposed structure. 

Step B 

30 Ethyl (±) i3-amino-9H*fluorene-2*propanoate 

The product from Step A was taken up in absolute 
EtOH, dry HCl gas was added to saturation, and the mixture 
refluxed overnight. Volatiles were removed and the 
resulting semi-solid partitioned between ethyl acetate and 
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va-ter. The aqueous layer was made basic by addition of 
2«5 N NaOH and extracted with EtOAc (2 x 200 siL) • The 
organic layer was dried (anhydrous NaS04) and dry HCl gas 
added until precipitation ceased. Volatiles were removed 
5 until a semisolid residue remained. This was triturated 
with diethyl ether to obtain a solid that was collected by 
filtration. NMR and MS were consistent with the proposed 
structure • 

10 Step c 

The title compound was prepared in the following 
manner. 6IHA (0.41 gm, 1.5 mmole) was coupled to the 
product of Step B (0.42 gm, 1.5 mmole) above using 
siibstantially the procedure of Example 86, Step D. 

15 Preparative KPHPLC was used to isolate the ethyl ester of 
the title compound. This product (280 mg) was hydrolyzed 
to the acid by treating an aqueous dioxane solution (1:1) 
with excess LiOH, acidifying with TFA and purifying the 
product by RPHPLC. A white amorphous solid is obtained 

20 after lyophilization (250 mg) . NMR and MS were consistent 
with the proposed structure. 
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Example 225 

Preparation of (±) ^-[[2-[[[3-t( aminoiminoaethy 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5-dichlor o- 




CI 



20 The above compound was prepared by reacting 3,5- 

dichlorosalicylaldehyde (10.0 gm, 52.4 mmole, Aldrich) , 
malonic acid, and ammonium acetate in isopropyl alcohol 
using substantially the same procedure and proportions of 
Example 224, Step A. NHR and ¥LS were consistent with the 

25 desired intermediate. 

Step B 

GHIA (1.0 gm, 3*7 mmole) and the product of Step A 
(1.1 gm, 4.4 mmole) were coupled using substantially the 
30 same procedure and proportions as Example 86, Step D. 
Desired product was isolated by C-18 RPHPLC and the 
appropriate fractions combined and lyophilized to give the 
title compoxind (0.42 gm) • NMR and MS were consistent with 
the proposed structure. 
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Example 226 

Preparation of (±) [2-[ [ [3-[ (aminoiminoBiethyl) amino]- 
phenyl ] carbony 1 ) amino ] acetyl ] amino ] -2 -hydr oxy-5- 
nitrobenzenepropanoic acid^ trifluoroacetate salt 



10 




(RS)-4-amino-6-nitro-hydr6co\amarin hydrochloride (l.i 
g, 4.4 mmolej prepared from 6-nitrocoumarin (Aldrich) 

15 according to J. Rico, Tett, Lefc., 1994, 35, 6599-6602, was 
coupled to GIHA (1.0 g, 3.7 mmole) using substantially the 
procedure and proportions of Example 86, Step D. 
Purification by preparative RPHPLC gave the desired 
product as a mixture of hydrocoiimarin (lactone) and 

20 phenoxy-acid TFA salts as a powder after lyophilization. 

Essentially complete conversion to the desired phenol-acid 
was obtained by dissolving the purified mixtvire in water, 
adjusting the pH to 7-8 with dilute aqueous NaOH until 
reaction is complete by HPLC, and lyophilizing. MS and 

25 NMR were consistent with the desired phenol-carboxylic 
acid form of the molecule. 
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Example 227 

Preparation of (±) /3-[[2-[[(3-[{aminoiininoinethyl)- 
amino] phenyl] carbonyl] 2uaino] acetyl ] amino] -3 , 5- 
dibromo-2-hydroxybenzenepropanoic acid, 
trifluoroacetate salt, monohydrate 



step A 




The above beta amino acid ester hydrochloride salt 
was prepared according to siibstantially .the methodology of 
Example 1, Steps A and B substituting 3,5- 
dibrombsalicylaldehyde (20.0 gm, 0.0715 mole, Aldrich) for 
3 -pyridine carboxaldehyde in Step A and keeping the 
proportions constant. NMR and MS were consistent with the 
proposed structure. 
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Step B 

Ethyl (±) /S-[[2-[[[3-[(amin iminomethyl ) amino] phenyl]- 
carljonyl] amino] acetyl] amino] -3 , 5-dibromo-2-hydroxybenzene- 
propanoate, trifluoroacetate salt, monohydrate 




GHIA (1.0 gm, 3.7 mmole) and the product of Step A 
(1,78 gm, 4.4 mmole) were coupled using substantially the 
same procedure and proportions as Example 86, Step D. The 
desired product was isolated by C-18 RPHPLC and the 

15 appropriate fractions combined and lyophilized to give 
ethyl (±) jS- [[2- [[[3-[( aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ] -3 , 5-dibromo-2 - 
hydroxybenzenepropemoate , trifluoroacetate salt, 
monohydrate (0.52 gm) . NMR and MS were consistent with 

20 the proposed structure. 




The product obtained in Step B was converted to the 
30 acid using substantially the procedure and conditions of 
Example 6, however, the hydrolysis solvent was 
dioxane: water. Preparative C-18 RPHPLC purification gave 
the TFA salt (300 mg). NMR and MS were consistent with 
the proposed structure. 
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Example 228 

Preparation of {±) /57[[2-t[[3-[(amindinlnoiaethyl)* 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] «*5- 
bromo*2 -hydroxybenzenepropanoic acid , 
trifluoroacetate salt, monohydrate 




The title compoiind was prepared using substantially 
the procedxire and proportions of Example 224, and 
substituting 5-bromosalicylaldehyde for 3,5«- 
dichlorosalicylaldehyde to obtain the ethyl ester of the 
title compound. After ester hydrolysis the acid-phenol 
was obtained (0.3 gm after lyophilization) • NMR and MS 
were consistent with the proposed structure. 
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Example 2M 

Preparation of (±) /S-[[2-[([3-[(aminoiminoiaethyl)- 
amino ] phenyl ] carbonyl ) amino ) acetyl ) amino ] - 
cyclohexanepropanoic acid^ trifluoroacetate 

salt, monohydrate 



10 



15 




To a solution of ethyl (R,S) -3 -amino-3 -phenyl 
propionate hydrochloride (1.7 gm) dissolved in absolute 
EtOH (70 mL) was added 5% Pt on carbon and the reaction 
mixture transferred to a pressure bottle. After purging, 
the reaction vessel was pressurized with hydrogen (54 
psig) and the reaction allowed to go to completion. 
Volatiles were removed and the product used without 
further purification. NMR and MS were consistent with the 
proposed structure. 

step B 

Ethyl (R, S) 3-amino-3-cyclohexylpropionate 
hydrochloride and GIHA were coupled using stibstantially 
the same procedure and proportions as Example 86, Step D. 
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Ethyl (±) <?-t[2-[[[3-[ (a3ninoiminomethyl)a^nino]phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] cyclohexane propanoic acid , 
trifluoroacetate salt, monohydrate was isolated using C*18 
KPHPLC and lyophilized to give a white amorphous powder. 
5 Ethyl (±) /J-[ [2-[[[3-[ (aminoiminomethyl) amino] phenyl]- 
carbonyl]amino]acetyl]amino]cyclohexane propanoic acid, 
trifluoroacetate salt, monohydrate was hydrolyzed using 
the procedure of Example 224, Step C to give the title 
compound (0.5 gm) • NMR and MS were consistent with the 
10 proposed structure. 



wo 97/08145 PCT/US96/13500 

- 382 - 

Example 230 

Preparation of (±) ethyl /5-[[2-[[[3-t (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino] acetyl ] amino ] * 
5 3 , 5-dichloro-2-hydroxybenzenepropanoate , 

trif luoroacetate salt, monohydrate 




CI 



20 (RS)-4-Amino-6,8-dichlorocoimarin hydrochloride was 

prepared according to the procedure of Example 233, Steps 
A and B substituting 3 , 5*dichloro-salicylaldehyde for 3- 
bromo-5-chlorsalicylaldehyde in Example 233, Step A. 

The above beta amino ethyl ester hydrochloride salt 

25 was prepared by dissolving the (RS)-4-amino-6,8- 

dichlorohydrocoumarin hydrochloride (8.0 g, 0.0207 mole) 
in absolute EtOH (30 mL) and adding 4 N HCl in dioxane (10 
mL) and stirring the reaction mixture at room temperature 
for 2.5 hours. Excess HCl was removed by rotary 

30 evaporation (cold) and the reaction mixture was 

concentrated to a solid {50«C) . The solid was treated 
with EtOAc (25 mL) and EtjO (10 mL) and stirred to give a 
white solid that was isolated by filtration (5.84 g) . MS 
and NMR were consistent with the desired beta-amino acid 
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ethyl ester as the hydrochl ride salt. 
Step B 

To a solution of 6IHA HCl (3.4 gm, 0.0124 mole) 
5 dissolved in dimethylacetamide (40 aiL) was added 

methylnorpholine NMM, (1.36 jaL, 0.0124 aole) and the 
solution cooled to 0*5 ^'C with gentle stirring. 
Isobutylchloroformate (1.61 mL, 0.0124 mole) was added and 
the reaction allowed to proceed for about 10 minutes. At 

10 this point a solution of the product of Step A (3.90 gm, 
0.0124 mole) and NMH (1.36 mL) in DMA (20 mL) were added 
to the reaction mixture and the coupling allowed to 
proceed overnight. Volatiles were removed and the 
reaction mixture redissolved in acetonitrile: water and 

15 brought to pH of about 2 by the addition of TFA. The 
desired product was isolated by preparative C<-18 RPHPLC 
and lyophilized to obtain the TFA salt (2.61 gm) . NHR and 
MS were consistent with the structure of the title 
compound. 

20 
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Exarople 231 

Preparation of (±) jS-t [2-[t [3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5-chloro-2-hydroxybenzenepropanoic acid, 
trifluoroacetate salt, monohydrate 




The above compoiind was prepared using substantially 
the procedure and proportions of Example 224 and 
substituting 5-chlorosalicylaldehyde for 3,5- 
dichlorosalicylaldehyde. After final ester hydrolysis the 
acid-phenol was obtained (0.3 gm after lyophilization) • 
NMR and MS were consistent with the proposed structure. 
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Preparation of (±) 3,5-dichloro-2-hydroxy-/?-[ [2 
[ [ [ 3- 1 (3 , 4 , 5 , 6-tetrahydro-2H-azepin-7-yl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid, trifluoroacetate 

salt, monohydrate 



10 



15 



20 




Step A 




25 



30 



To m-euninohipptiric acid (2.0 gm, 8*7 mmole) in 
acetonitrile (50 mL) was added l-aza-2-inethoxy-l* 
cycloheptane (1.2 gm, 9*5 mmole) (Aldrich) . the reaction 
was allowed to proceed at room temperature over a weekend. 
Solvent was removed and the residue triturated with 
diethyl ether to give a solid (1.6 gm) that was 
substantially pure 3-(l-a2a-2-amino-l-cycloheptane) - 
hippuric acid by analytical RPHPLC, MS and NMR. 



The product obtained in Step A, 3-(i-a2a-2-auaino-l- 
cycloheptane) -hippuric acid (1.0 gm, 3.2 mmole) was 
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c upled to the compound prepared in Example 230, Step A 
(1*0 gm, 3.2 mmole), using substantially the conditions 
amd procedure of Example 230, Step B and substituting 3- 
(l*aza-2-amino-l-cycloheptane)-hippuric acid for 6IHA. 
5 Purification by C-18 RPHPLC gave the ethyl ester of the 
title compound (0*5 gm) . NMR and MS were consistent with 
the proposed structure. 

ft 

step C 

10 The product prepared in Step B (0.35 gm) , was 

dissolved in dioxane-water (1:1, 30 mL) and the pH 
adjusted to about 11 by addition of LiOH (NaOH may be 
freely substituted for LiOH) . Upon complete hydrolysis to 
the acid (determined by analytical RPHPLC) the reaction 

15 mixture was acidified to about pH 2-3 by addition of TFA 
and the desired compound was isolated by preparative scale 
C-18 RPHPLC. NMR and MS were consistent with the 
structure of the title compound. 
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Example 233 

Preparation of (±) [2-[ [ t3-[ (aninoilBinomethyl)- 
a]Bino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5 3 -br omo-5 -chloro-2 -hydr oxybez enepr opanoic 

acid, trifluoroacetate salt, aonohydrate 



10 



gt^^P A 

15 



20 




CI 



A solution of 3^bromo-5-chlorosalicylaldehyde (11.0 
gm, 0.047 mole and triethylamine (5.6 mL) dissolved in 

25 acetic anhydride (14.0 mL) was heated to reflux for 4 
hours. The reaction was allowed to cool to room 
temperature and volatiles were removed under vacuum. The 
resulting solid was partitioned between EtOAc and aqueous 
sodiiim bicarbonate and the layers separated. The aqueous 

30 layer was re^extracted with EtOAc and the organic layers 

combined, dried (Na2S04) and volatiles removed under vacuiun 
to obtain a solid (13.5 gm) • NMR and MS were consistent 
with the proposed structure. 
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10 The product obtained in Step A (10.0 gm, 0*039 mole) 

was converted to (RS)-4-ainino-6-chloro-8-broao- 
hydrocoumarin hydrochloride (5.1 g, 18.5 nmole) according 
to J. Rico, Tett. Let,, 1994, 3^, 6599-6602 with the 
following modification: the addition product obtained by 

15 the addition of lithium bis-trimethylsilylamide to the 
coumarin of Step A was quenched by addition of one 
equivalent HOAc at 0*C prior to workup. 



20 The product of Step B (4.0 gm, 0.013 mole) was 

coupled to GHIA HCl (3.3 gm, 0.012 mole) using 
substantially the procedure of Example 230 but 
substituting the compound obtained in Step B for the 
compound of Example 30, Step A to give, after C-18 RPHPLC 

25 purification and hydrolysis of the appropriate fraction 
according to the procedure of Example 232, Step C, the 
desired compound (TPA salt) as a fluffy, white powder 
(4.8 g) after lyophilization. NMR and MS were consistent 
with the proposed structure. 

30 
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Example 234 

Preparation of {±) 5-amino-/J-[ [2-[ [ [3-[ (aminoiminomethyl)- 
amino ] phenyl ] caurbony 1 ] eu&ino] acetyl ] amino] - 
5 2-hydroxybenzenepropanoic acid, 

bis(trifluoroacetate) salt, monohydrate 



10 




15 The product from Example 226 (0.5 gm) was dissolved 

in AcOHtKjO (2:1, 60 mL) and 3% Pd on carbon added (0.5 
gm, Aldrich) • The reaction mixture was pressurized with 
hydrogen (20 psig) and allowed to react with vigorous 
stirring for 2 hours. Catalyst was removed by filtration 

20 and the mixture concentrated to a thick oil. The oil was 
dissolved in water and the desired compound isolated by c 
18 PPHPLC. NHR and MS were consistent with the proposed 
structure. 
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10 



15 



Preparation of (±) iS-[[2-[[[3-[(aminoiminoioethyl) 
amino ] phenyl ] carbonyl ] amino] acetyl ] amino ] • 
5-bromopyridine-3-propanoic acid, 
bis(trifluoroacetate) salt, monohydrate 



Step A 




N(OCH3)CH3 



20 



25 



30 



To a solution of 5-bromonicotinic acid (20.0 gm, o.io 
mole), 0,N-dimethylhydroxylamine (9.8 gm, 0.1 mole) and 1- 
ethyl-3- (3*-dimethylaminopropyl) carbodiimide hydrochloride 
salt in DMF (200 mL) was added l-hydroxytriazole (200 mL 
of 0.5 M solution in DMP, 0.10 mole) and triethylamine 
(19.7 mL, 0.14 mole) and the reaction mixture stirred 
vigorously for 18 hours. Volatiles were removed under 
vacuum at 60^0 until a mush remained. The reaction 
mixture was partitioned between ethyl acetate (300 mL) and 
saturated aqueous sodium bicarbonate, the layers separated 
and the aqueous layer re-extracted with EtOAc. The 
organic layers were combined dried (Na2S04) and 
concentrated to a dark yellow oil (21.4 gm) . NMR and MS 
were consistent with the proposed structure. 
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Step B 

H 



5 




A solution of the product of Step A (12.9 gm, 0*053 
mole) in THF (300 mL) was cooled to 0*^C and LAH in THF (53 
mL of 1.0 M stock solution, Aldrich) was added via 

10 syringe. After 0«5 hour KHSO4 (19.6 gn, 0.13 mole, in 100 
mL water) was added. After several minutes dilute aqueous 
HCl (50 mL) was added and the organic layer separated, 
dried (Na2S04) and volatiles removed to obtain a yellow oil 
that solidifies on standing. The solid was piirified by 

15 sublimation to give the title compound as a white solid 
(7.8 gm) • NMR and MS were consistent with the proposed 
structure • 



20 



25 




The above beta amino acid ester hydrochloride salt 
was prepared according to substantially the methodology of 
Example 1, Steps A and B substituting the compound of Step 
30 B (6.24 gm, 0.034 mole) for 3-pyridine carboxaldehyde in 
Step A and keeping the proportions constant. The product 
was isolated as the di^TFA salt by C-18 RPHPLC. KHR and 
MS were consistent with the proposed structure. 
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The product of Step C was coupled to GIHA HCl (0.5 
10 gm, 1.8 Bunole) using substantially the procedure of 

Example 230, Step B and substituting the product of Step C 
above (and correspondingly two equivalents of NHM) for the 
product of Example 230, Step A. The ethyl ester of the 
product was isolated as the di-TFA salt by c-18 RPHPLC. 
15 NMR and MS were consistent with the proposed structure. 

Step E 

Hydrolysis of the product of Step D (200 mg) to the 
corresponding acid was accomplished using substantially 
20 the procedure of Example 232, Step c. The product was 

isolated as the di-TFA salt by C-18 RPHPLC and lyophilized 
to give the title compound as a white solid (ISO mg) . NMR 
and MS were consistent with the proposed structure. 
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Example 236 

Preparation of (±) 3-bronio-5-chloro^2-hydroxy-/5- 
[t2-[tC3-C(3.#4f5, 6-tetrahydropyr imidin-2-y 1 ) - 
5 amino] phenyl ] carbony 1 ] aMlno] acetyl ] amino] « 

benzenepropanoic acid, trifluoroacetate 

salt, monohydrate 



O 




20 To a solution of l-(3-carboxyphenyl)-2-thiourea (14.0 

gm, 71.3 mmole) in EtOH (absolute, 140 mL) was added 
iodomethane (10.2 gm) and the solution xefluxed for 2.5 
hovLTs. Volatiles were removed under vacuimi at 60^0 to 
obtain a yellow oil« This was treated with t- 

25 butylmethylether and volatiles removed to give a yellow 
foam that became firm upon cooling. NHR and MS were 
consistent with the proposed structure. 



30 
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To the product fr m Step A (5.0 gm, 0.015 mole) 
dissolved in DMA (50 mL) was added a catalytic amount of 
DMAP and 1,3-diaminopropane (1.2 gm, 0.016 mole) and the 
solution heated to lOO^C for 48 hours. Volatiles were 
5 removed until a thick oil remained. This was treated 

sequentially with EtOAc, Et^O and MeOH (50 mL) to obtain a 
solid that was isolated by filtration. This product was 
suspended in 4 N HCl in dioxane and stirred for several 
hours. The resulting solid was filtered, washed with EtjO 
10 and dried (800 mg) . NMR and MS were consistent with the 
proposed structure as the HCl salt. 




hydrocotamarin hydrochloride (2.6 g) prepared in Example 
233, Step B, dissolved in THF (50 mL) was added 

25 triethylamine (1.0 mL) and N-t-Boc-glycine-N- 

hydroxysuccinimide ester (2.0 gm, Sigma) and the reaction 
allowed to proceed to completion. Volatiles were removed 
and the residue partitioned between EtOAc and water. The 
organic layer was separated, washed with dilute aqueous 

30 HCl, saturated sodium bicarbonate and dried (Na2S04) and 
concentrated to a dark foam (3.2 gm) . This product was 
used in the next step without further purification. 
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Step D 



5 




CI 



10 The BOC protecting group was removed by dissolving 

the reaction mixture obtained in Step C in dioxane (20 mL) 
and to the well stirred solution HCl (4 N in dioxane, 
Aldrich) was added. Upon cessation of gas evolution 
(about 0.5 hour) volatiles were removed to obtain a dark 

15 residue that was triturated with diethylether to obtain, 
upon filtration, a yellow solid (2.46 gm) • MMR and MS 
were consistent with the proposed structure as the 
hydrochloride salt. 

20 Step E 

The product from Step D (1.4 gm) and the product from 
Step B (1*0 gm) were coupled using substantially the 
procedure of Example 230, Step B. Upon completion of the 
coupling reaction volatiles were removed from the crude 

25 reaction mixture. The reaction mixture was subsequently 
redissolved in dioxane: water and the pH adjusted to 
approximately 11 by addition of aqueous NaOH. The pH was 
maintained above 10 xintil complete hydrolysis was observed 
by analytical RPHPLC. At this point the pH was adjusted 

30 to 2-3 by addition of TFA and the desired product isolated 
by preparative C-13 RPHPLC (0.35 gm after lyophilization) . 
NMR and MS were consistent with the proposed structure as 
the TFA salt. 
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Example 237 

Preparation of (±) 3^5-dichloro-2-hydroxy-i8-[ [2- 
Ct[3-C(l#^*5, 6-tetrahydropyrimidin-2-yl ) - 
5 amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino } 

benzenepropanoic acid, trifluoroacetate 

salt, monohydrate 



10 




The above compoiind (350 mg) was prepared using 
essentially the conditions and procedures of Example 236 
but substituting (RS) -'4-amino-6 , 8-dichloro-"hydrocoumarin 
hydrochloride prepared from the corresponding 
20 salicylaldehyde according to the procedure in Example 233 
Steps A and B, for (RS)-4Tamino-6-bromo-8- 
chlorohydrocoumar in hydrochloride in Step £• kmr and MS 
were consistent with the proposed structure as the TFA 
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Example 238 

Prepeuration of (±) 3^5-dichloro-i8-[ t2-[ [ [3-[ (4,5- 
dihydro-lH-pyrrolidin-2-yl) amino ] phenyl ] carbonyl ] - 
5 amino ] acetyl ] amino ] -2 *-hydr oxybenzenepropanoic 

acid, trifluoroacetate salt, monohydrate 



O 




20 The above compound was prepared according to the 

procedure of Example 236, Steps A and B by substituting 
ethylene diamine (1,2-diaminoethane) for 1,3* 
diaminopropane in Step B. 

25 Step B 



O 



30 
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The desired end product (300 ng) was prepared by 
coupling th product of Step A with the hydrochloride salt 
of the above compotind (prepared in Example 237) according 
to the coupling procedure of Example 237. NHR and MS were 
5 consistent with the proposed structure as the TFA salt. 
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Example 239 

Preparation of (±) 3-broino-5-chloro-j3-[[2-[[t3-[(4,5- 
dihydro-lH-pyrrolidin-2-yl) amino ] phenyl ] carbonyl] - 
5 amino] acetyl ] amino] -*2-*hydroxybenzenepropanoic 

acid, trif luoroacetate salt, monohydrate 



O 



10 




15 The above compound was prepared according to the 

procedure of Example 238 by substituting the product of 
Example 238, Step A for the product of Example 237, Step 
B. NMR and MS were consistent with the proposed structure 
as the TFA salt. 
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Example 240 

Preparation of 3,5-dichloro-^-[ [2-[ [ (3- 
[ [ t (ethoxycarbonyl) amino] thioxomethyl] amino] - 
phenyl ] carbony 1 ] amino] acetyl ] amino] - 
benzenepropcuioic acid 



10 



20 




Step A 

15 3 -Amino-3-( 3, 5-dichlorophenyl} propionic acid, tert-butyl 




A mixture of 13.5 g of l-bromo-3 , S-dichlorobenzene 
25 (Aldrich, 13.5 g), tert-butyl acrylate (Aldrich, 11. 1 mL) , 
triethylamine (8.4 mL) , Pd(OAc)3 (0.12 g) , tris-p- 
tolylphosphine (0.9 g) and acetonitrile (20 mL) was 
prepared in a steel bomb under nitrogen. The vessel was 
sealed and heated to 120*C for 16 hours. Chloroform (40 
30 mL) was added to the cooled reaction mixture and the 

mixture was extracted with ether and water. The organic 
phase was washed with water, dried over MgS04 and 
concentrated in vacuo. The residue was rapidly filtered 
through silica gel using 8% ethyl acetate in hexane as 
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eluant, to provide 13 g fa thick liquid. A mixtiire of 
this product (12.6 g) tert-butan 1 (35 nL} and asm nia (40 
mL) in a steel bomb was heated to 80^C for 25 hours 
(pressure, at room temperature was 130 psi; at 80**C, 500 
5 psi) • After cooling and venting, the contents were 
concentrated in vacuo. The residue was extracted with 
ethyl acetate (100 mL) and cold, dilute hydrochloric acid 
(IN, 100 mL) added. The aqueous phase was basified with 
solid K2CO3 and extracted with ether and methylene 
10 ^ chloride. The organic phase was dried over KfiO^ and 

concentrated in vacuo to give the above compound (11 g) as 
a thick, reddish brown liquid. 



15 



20 




To a stirred solution of 3-nitrobenzoyl chloride 
(7 g, Aldrich) in CH2CI2 at -78 'C was added glycine methyl 
ester hydrochloride (5 g, Aldrich) followed by 

25 triethylamine (20 mL) • The mixture was allowed to warm to 
room temperature over 16 hours. The volatiles were 
removed and the residue was extracted with ethyl acetate 
and water. The organic phase was washed with water, dried 
over MgS04 and concentrated in vacuo. The residue was 

30 stirred in tetrahydrofxiran (50 mL) and aqueous lithium 

hydroxide (50 mL, IM) for 15 minutes. The volatiles were 
removed and the residue was treated with hydrochloric acid 
(50 mL, 3M) and extracted with ethyl acetate and water. 
The organic phase was washed with water, dried over MgS04 
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and concentrated in vacuo ^ To a stirred solution of the 
r sidue (2.24 g) in tetrahydrofiiran (15 mL) at -78 «C was 
added in succession 4-methylmorpholine (1*1 aL^ Aldrich) 
and isobutyl cbloroformate (1.3 mL, Aldrich). After 30 
5 minutes, 3*amino-3*( 3, 5«-dichlorophenyl) propionic acid, 
tert-butyl ester (2.91 g, prepared in Step A) was added. 
The mixture was allowed to warm to room temperature over 2 
hours. The volatiles were removed and the residue was 
extracted with ethyl acetate and water. The organic phase 

10 was washed with water, dried over HgSO^ and concentrated 
in vacuo. A solution of the residue in tetrahydrofuran 
and ethanol (1:1, 30 mL) was shaken in a Parr hydrogenator 
with 3% Pd/C (0.5 g) under 5 psi hydrogen pressiire for 5 
hours. The mixture was filtered and the filtrate 

15 concentrated to provide the above compound as a thick gum. 
This sample was used without further purification. 

Step c 

A mixture of the compound of Step B (1.2 g) and 
20 ethoxycarbonyl isothiocyanate (Aldrich, 0.3 mL) in toluene 
(5 mL) was heated to reflux for 30 minutes. The mixture 
was concentrated and the residue chromatographed over 
silica gel to give the t-butyl ester of the title compound 
(0.78 g) as a white solid. A solution of the t-butyl 
25 ester (0.3 g) in trifluoroacetic acid (4 mL) was allowed 
to stand at 23 for 16 hours. The volatiles were removed 
and the residue purified by HPLC to give the title 
compound as a white solid. 

30 C22H22N4O0S. 0.5 H3O 

Calculated: C, 48.01; H, 4.21; N, 10.18; S, 5.83 
Found: 47.61; H, 4.11; N, 9.94; S, 5.83 
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EXAMPLE 241 

Preparation of 3,5-dichloro-^-[ [2-[ ( t3- 
[ [ [ ( ethoxycarbony 1 ) amino ] iminonethy 1 ] amino ] - 
5 phenyl] carbonyl] amino] acetyl] amino] benzenepropanoic 

acid, trifluoroacetate salt, monohydrate 



10 



15 




A mixture of tert-butyl carbamate (Lancaster, 5 g) 
and ethoxycarbonyl isotbiocyanate (Aldrich, 5 mL) in 
toluene (15 mL) was heated to reflux for 2 hours. The 
solution was allowed to cool to room temperature over 16 
hours. The precipitated solid was filtered and washed 
with hexane to give the above compound (5.5 g) as a white 
solid. 

Step B 



O 



30 




20 



25 
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To a Stirred s lutlon of the comp und produced in 
Example 240, Step B (1.3 g) and the product of step A (0.7 
g) in DMP (7 ml) at -15 was added, in succession, 
mercuric chloride (0.77 g) and triethylamine (0.8 mL) . 
5 The mixture was allowed to warm to room temperature over 1 
hour and continued stirring for 1 hour more. The mixtxire 
was diluted with ethyl acetate and filtered through 
celite. The filtrate was washed with water, dried over 
'MgS04 and concentrated in vacuo. The residue was purified 
10 by chromatography to give the above compound as a white 
solid. 

step C 

A solution of the product of Step B (0.5 g) in 
15 trif luoroacetic acid (10 mL) was allowed to stand at 23^C 
for 2 hours. The volatiles were removed and the residue 
purified by HPLC to give the title compound as a white 
solid. 

20 C22H23N30gCl2 . 1.25 CF3COOH. 0.5 HjO 

Calculated: C, 42.96; H, 3.86; N, 10.23; 01, 10.35 
Found: C, 43.21; H, 3.49; N, 10.20; 01, 10.52 
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Example 242 

* ^ 

Preparation of ^-*[[2-[[[3-[( amlnoiminomethy 1 ) amino ] * 
phenyl ] carbony 1 ) amino ) acetyl ] euaino ] [ 1 ^ 1 ' - 
5 biphenyl]-3*-propanoic acid 



10 



15 




A mixtiire of 9.64 g (41.4 mmoles) of 3-bromobiphenyl, 
20 5.8 ml (4.2 g, 41 mmoles) of triethylamine, 6.73 g (52.6 
mmoles) of t-butyl acrylate, 624 mg (2.05 mmoles) of tri- 
p-tclylphosphine, £uid 83 mg of palladixim acetate in 15 ml 
of dimethylformamide was stirred overnight at 110® in an 
oil bath. After cooling, the mixture was partitioned 
25 between ethyl acetate and water and the aqueous layer 
further extracted with ethyl acetate. The combined 
organic extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated. Chromatography of the 
residue over silica gel using mixtures of dichloromethane 
30 and hexane as eluents gave the above compound, 10.5 g , as 
a very pale yellow oil. 

*H NMR (CDClj) 7.77-7.36 (m, 9H) , 7.69 (d, J=15Hz, IH) , 
6.47 (d, J=15Hz, IH), 1.58 (s, 9H) . 
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COO-t-Bu 



10 



15 



A mixture of 10.5 g (37.5 amioles) of the product of 
Step A, 50 ml of liquid ammonia, 5.2g of acetic acid, and 
80 ml of t-butanol was heated at lOO^C for 18 hours. 
After cooling, the mixture was concentrated and 
partitioned between ethyl acetate and aqueous sodium 
bicarbonate. The aqueous layer was further extracted with 
ethyl acetate, the combined organic extracts washed with 
brine, dried over sodium sulfate, filtered, and 
evaporated. Chromatography of the residue over silica gel 
using ethyl acetate and then 10% methanol - 1% ammoniiim 
hydroxide - 89% ethyl acetate as eluents gave the above 
compound, 4.75 g, as a colorless oil. 



20 Analysis Calcd. for Ci^HjjNOi l/SH^O (MW 299.65): 

C, 76.16; H, 7.74; N, 4.67. 
Found: C, 76.29; H, 7.57; N, 4.66. 



25 



Step C 

1, 1-dimethylethyl [2-t [ [3-[ (aminoiminomethyl) amino] 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] [ 1 , 1 ' -biphenyl ] -3 - 
propanoate 



30 




C02-t-Bu 
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To a soluti n of 1.00 g (3 .66 mmol) of the compound 
of Example M in 2.0 ml of dry dimethylf rmamide stirred in 
an ice bath under an argon atmosphere was added 467 ^1 
(3*84 mmol) of N-methylpiperidine, producing a white 
5 solid. After stirring for 15 minutes, 500 til (3.84 

mmoles) of isobutyl chloroformate was added dropwise and 
stirred continuously for about 20 minutes, resulting in a 
homogeneous solution. A solution of 1.09 g (3.66 mmoles) 
of the product of Step B in 5 ml of dimethylf ormamide was 

10 added and the mixture stirred overnight at room 

temperature. The mixture was concentrated to give 2.88g 
of an orange oil. Reverse phase preparative HPLC of 1.50 
g of the crude mixture using a gradient of 90% to 50% 
aqpieous trif luoroacetic acid - acetonitrile followed by 

15 evaporation of appropriate fractions gave the above 
compound, 800 mg, as a white solid. 

*H NMR (CDCI3-DMSO) 8.93 (br s, IH) , 8.56 (t, IH) , 8.22 
(d, IH), 7.81-7.12 (m, 13H, 5.46 (dd, IH) , 4.12 (t, 2H) , 
2.88 (dd, IH), 2.77 (dd, IH) , 1.31 (s, 9H) . 

20 

Step D 

A solution of 800 mg of the product of Step C in 10 
ml of dichloromethane was added 10 ml of trif luoroacetic 
acid, and the mixture stirred overnight at room 
25 temperature. After concentration, reverse phase 

preparative HPLC using mixtures of aq[ueous trif luoroacetic 
acid - acetonitrile as eluent gave, after evaporation of 
appropriate fractions, the above compound (250 mg) as a 
piire white solid. 
30 Analysis for Cjs^fii CFCOOH I/2H2O (MW 581.53): 

Calc'd.: C, 55.77; H, 4.33; N, 12.04. 
Found: C, 55.81; H, 4.57; N, 11.68. 
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Example 243 

Preparation of [2-[ ( [3-[ (aainoi2ainomethyl)amino]- 
pheny 1 ] carbony 1 ] amino J acetyl ] amino ] ( pyr imidine-5- 
5 propanoic acid, trifluoroacetate salt 




COO-t-Bu 



20 A mixture of 5.00 g (31.1 mmoles) of 5- 

bromopyrimidine, 3.14 g (31.1 mmoles) of triethylamine, 
5.06 g (39.5 mmoles) of t-butyl acrylate, 475 mg of tri-o- 
tolylphosphine, and 63 mg of palladiiam acetate in 11 ml of 
acetonitrile was stirred at reflux under argon for 8 

25 hours. After cooling, the mixture was partitioned between 
ethyl acetate and water. The aqueous layer was further 
extracted with ethyl acetate, the combined organic 
extracts washed with brine, dried over sodium sulfate, 
filtered, and evaporated. Chromatography of the residue 

30 over silica gel using a gradient of 30*50% ethyl acetate - 
hexane gave the above compound, 0.99 g, as a white 
crystalline solid. 

NMR (CDClj) 9.19 (s, IH), 8.86 (s, 2H) , 7.53 (d, J=15Hz, 
IH), 6.54 (d, J==15H2, IH) , 1.55 (s, 9H) . 
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Step B 



5 




CCVt-Bu 

A solution of 1.28 9 (6.21 nmoles) of the product of 
10 Step A in 12 iDl of benzylamine was stirred in a 70-80^ oil 
bath overnight. After cooling, the excess benzylamine was 
evaporated. Chromatography of the residue over silica gel 
using 50% ethyl acetate - hexane as eluent gave the above 
compound, 1.33 g, as a colorless oil* 

15 *H NMR (CDCI3) 9.18 (S, IH) , 8.78 (s, 2H) , 7.21 (m, 5H) , 
4.14 (t, IH), 3.68 (d, IH) , 3.59 (d, IH) , 2.73 (dd, IH) , 
2.57 (dd, IH), 1.41 (s, 9H) . 

Step C 




Cp2-t.Bu 

To a solution of 1.33 g (4.25 mmoles) of the product 
of Step B in 50 ml of 4:1 ethanol - cyclohexene was added 
10% palladium on carbon. The mixtiire was stirred at 
30 reflxix overnight under argon, 35 mg of pyridinium p- 

toluenesulfonate was added, and refluxing continued for 
another 8 hours. . After cooling, the mixture was filtered 
through a filtering aid, and the filtrate concentrated. 
The residue was filtered through silica gel using 10% 
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methanol - ethyl acetate as eluent to give the above 
compound (852 mg) as a waxy solid. 

*H NMR (CDCI3) 9.26 (s, IH) , 8.78 (s, 2H) , 4.46 (dd, IH) , 
2:64 (m, 2H), 1.81 (br s, IH) , 1.43 (s, 9H) . 



10 




To a solution of 1.04 g (3.82 mmoles) of 
15 m-guanidinohippuric acid in 8 ml of dry dimethylf ormamide 
stirring in an ice bath under argon was added dropwise 398 
mg (4.01 mmoles) of N-methylpiperidine, producing a white 
solid. The mixture was stirred for 10 minutes^ and then 
1.03 g (4.01 mmoles) of disuccinimidyl carbonate was added 
20 as a solid. After stirring for 1.5 hours, a clear, 

homogeneous solution was obtained, to which was added a 
solution of 852 mg (3.82 mmoles) of the product of Step C. 
After stirring overnight at room temperature, the mixture 
was evaporated to dryness. Reverse phase HPLC of the 
25 mixtxure using mixtxires of aqueous trifluoroacetic acid - 
acetonitrile followed by evaporation of the appropriate 
fractions gave the above compound (230 mg) as a white 
solid. 

"H NMR (CDCI3 - DMSO) 10.58 (s, IH) , 9.09 (s, IH) , 8.76 
30 (s, 2H), 8.57 (t, IH), 8.49 (d, IH) , 7.79-7.11 (m, 4H) , 

5.36 (dd, IH), 4.07 (t, 2H), 2.90 (dd, IH) , 2.79 (dd, IH) , 
1.35 (s, 9H) . 
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Step E 

230 mg of the pr duct f step D was dissolved in 20 
ml of 1:1 dichloromethane - trifluoroacetic acid, and the 
resulting mixture was stirred overnight at room • 
5 temperature* After evaporation, reverse phase HPLC of the 
mixture using mixtures of aqueous trifluoroacetic acid - 
acetonitrile followed by evaporation of the appropriate 
fractions gave the above compound (183 mg) as a white 
solid, 

10 Analysis for Cj7N|9!l704 CFCOOH I/2H2O (MW 508.41): 

Calc'd.: C, 44.89; H, 3.97. 
Found: C, 44.75; H, 4.16. 
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Example 2AA 

Preparation of /J-[[2-[[[3-[ (aminoiminomethyl)alnino]- 
pheny 1 ] car bony 1 ] amino ] acetyl ] amino ] -3 -methy Ithiophene-- 
5 2-prppanoic acid, trif luoroacetate salt 



10 



15 




A mixture of 10. o g (56.5 mmoles) of 2-bromo-3- 
methylthiophene, 10.5 ml (9.18 g, 71.8 mmoles) of t-butyl 

20 acrylate, 15.7 ml (11.4 g, 113 mmoles) of triethylamine, 
857 mg of tri-o-tolylphosphine, and 113 mg of palladium 
acetate in 20 ml of acetonitrile was stirred at reflux 
under argon for 8 hours. After cooling,, the mixture was 
partitioned between ethyl acetate and water/ the aqueous 

25 layer was further extracted with ethyl acetate, the 
combined organic extracts dried over s;odium sulfate, 
filtered, and evaporated to give the above compound 
(12.7 g) as a dark red oil. 

NMR (CDCI3) 7.78 (d, J=15Hz, IH) , 7.24 (d, J=6H2, IH) , 
30 6.87 (d, J=6H2, IH), 6.13 (d, J=15Hz, IH) , 2.36 (s, 3H) , 
1.56 (s, 9H) . 




8.00 g (35.7 amoles) of the product of Step A was 
reacted with anmonia by the method of Exasiple 242, Step B. 
10 Chromatography of the crude product over silica gel using 
50% ethyl acetate - hexane as eluent gave the above 
compound (1.78 g) as a reddish oil that crystallized on 
standing. - 

*H NMR (CDCI3) 7.11 (d, IH), 6.78 (d, IH) , 4.72 (m, IH) , 
15 2.58 (m, 2H) , 2.23 (br s, 2H} , 2.21 (s, 3H) , 1.44 
(S, 9H). 

Step C 

1 , 1-dimethylethyl [2*[ [ [3-[ ( aminoiminomethyl) amino]- 
2 0 phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 *methy lthiophene--2 - 
propanoate 



25 




30 . To a solution of 1.13 g (4.15 mmoles) of 

m-^gusmidinohippuric acid in 20 ml of dry dimethylformamide 
stirring in an ice bath under argon was added dropwise 530 
Hl (432 mg, 4.36 mmoles) of N-methylpiperidine, producing 
a white solid. To this mixture was added 1.12 g (4.36 
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auaol s) of disuccinimidyl carbonate as a solid, and the 
resulting mixture stirred for 30 minutes, producing a 
clear solution. A solution of 1,00 g (4.15 mmoles) of the 
product of Step B in 8 ml of dimethylformamide was added, 
5 the mixture stirred overnight at room temperatxxre. 
Evaporation of the volatiles gave 3.8 g of residue. 
Reverse phase HPLC of 1.5 g of the mixture using mixtures 
of aqueous trif luoroacetic acid - acetonitrile followed by 
evaporation of the appropriate fractions gave the above 
10 compound (171 mg) as an off white solid which was 

identified by conversion to the aci4 as described in 
Step D. 



Step D 

15 A solution of 167 mg of the product of Step c in 15 

ml of 1:1 dichloromethane - trif luoroacetic acid was 
stirred overnight at room tempera ttire. Reverse phase HPLC 
of the residue using mixtures of aqueous trif luoroacetic 
acid - acetonitrile followed by evaporation of the 

20 appropriate fractions gave the above compound (103 mg) as 
a white solid. 

Analysis for C,gN2,N504S CF3COOH (MW 517.48): 

Calc'd. : C, 46.42; H, 4.29; N, 13.53. 
Found: C, 46.88; H, 4.52; N, 13.24. 

25 
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Example 245 



Preparation of (±) /}-*[[2<«[(C3-[( aminoiminonethy 1 ) amino ] 
phenyl ]carbonyl] amino] acetyl] amino] -3- (methylthio) 
benzenepropanoic acid, trifluoroacetate salt 



SMe 




CO2H 



TFA -IMHP 



15 Step A 

1 ^ 1-dimethy lethy 1 3 - [ 3- (methylthio) phenyl ] -2E- 



20 




SMe 



A solution of palladium acetate (110 mg, 0.00049 
25 mole), 3-bromothioanisole (10 g, 0.05 mole), t- 

butylacrylate (7.7 g, 0.06 mole), tri**para*-tolylphosphine 
(0.76 g, 0.0025 mole) and triethylamine (5.1 g, 0.05 mole) 
in 20 ml DMF was heated to 120*C for 20 hours. The solid 
was removed by filtration and washed with CHjCl^. The 
30 filtrate was concentrated to an oily solid. Ethyl acetate 
was added and the solid was removed by filtration. The 
filtrate was concentrated to an oil. The product was 
piirified by silica gel chromatography. The structure was 
supported by NHR. 
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Analysis Calc'd f or CmHjjOjS (250.36): 

Calculated: C, 67.16; H, 7.25. 

Found: C, 67.33; H, 7.24. 



5 



10 



15 



(±) 1,1-dimethylethyl ^-a]Bino-3>[3-(Bethylthio)phenyl]- 
propcmoate, monohydrochloride 




(t) SMe 0-1 "^H20 



The product from Step A (10 g, 0.04 mole) was treated 
with t-BuOH satxirated with ammonia and l ml acetic acid at 
110 and 900 psi in a Parr shaker for 78 hours. The 
mixture was filtered and concentrated to a dark oil. The 
20 product was purified by silica gel chromatography. A 

solution of the free base in 100 ml EtOAc was treated with 
7N HCl in dioxane. The precipitate was filtered, washed 
with EtOAc and dried. The structure was supported by NMR. 

25 Analysis calculated for C,4H22NO2SC1.0.l HjO (303.85 + 0.1 m 
H2O): Calculated: C, 55.01; H, 7.32; N, 4.58. 

Found: C, 54.89; H, 7.36; 4.41. 
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Step C 

{±) 1,1-diinethylethyl /J-[[2-[t [3-[ (aJainoiminolaethyl)- 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] *3 - 
(methylthio)phenylpropanoate, trif luoroacetate salt 



SMe 



10 




N-methylpiperidine (0«69 g, 0.007 mole) was added to 
the compound of Example M (0.91 g, 0.00334 mole) in 20 ml 

15 DNF at O^C. A White solid precipitated. After 10 minutes 
IBCF (0.47 g, 0.00351 mole) was added. After 15 minutes 
(all in solution) a solution of the product from Step B 
(1.01 g, 0.00334 mole) in 6 ml DHF was added. The ice 
bath was removed and the solution was stirred at room 

20 temperature for 20 hours. The solution was concentrated 
to give an orange syrup. The product was purified by 
reverse phase HPLC. [CH3CN/H2O (0.06% TFA) ] . The 
structure was supported by NHR. 



25 Analysis calculated for C24H3,N504S.TFA.l/2 H2O (608.64) 

Calculated: C, 51.31; H, 5.47; N, 11.51 
Found: C, 51.46; H, 5.67; N, 11.51 
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Step D 



5 




10 The product from Step C (0.50 g) in 10 ml CBjClj/TFA 

(1:1) was stirred for 24 hours at room temperature. After 
concentrating to a light yellow oil the product was 
purified by reverse phase HPLC (CH3CN/H2O.0.O6% TFA) . The 
structure was supported by NMR. 

15 

Analysis calculated for C2oH23N504S.TFA.l/4 HjO (548.03): 

Calculated: C, 48.22; H, 4.51; N, 12.78. 
Fo\ind: C, 48.19; 4.66; 12.80. 
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Example 246 



10 



15 



20 



25 



Preparation of (±) iJ-[[2-[[(3-[(axoinoiBiinoDiethyl)- 
amino] phenyl ] carbonyl ] amino] acetyl ] amino] -*6-- 
methylpyridine*2*propanoic acid, 
bis (trif luoroacetate) salt 




CHa 



2TFA 



CO2H 



step A 

1 , 1-dimethy lethy 1 3 - ( e-methy 1-2 -pyr idiny 1 ) *2£-propanoate 



30 



A solution of 6*methyl-2-pyridine carboxaldehyde 
(9.0 g, 0.074 mole) and (t-butylcarbonylmethylene)- 
triphenylphosphorane (28.0 9, 0.074 mole) in 150 ml 
toluene was heated to 85-90^C for 5 hours and stirred at 
room tempera txire for 20 hours. The white solid was 
removed by filtration and the filtrate was concentrated. 
Addition of 1:1 toluene/hexane (100 ml) precipitated more 
white solid which was removed by filtration. The filtrate 
was concentrated to an oil. The product was purified by 
silica gel chromatography. The structure was supported by 
NHR. 



Analysis calc'd. for CijHpNOj (219.29) : 

Calculated: 71.21; H, 7.81; N, 6.39. 

Found: C, 70.84; H, 7.81; N, 6.32. 
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Step B 

(±) 1^1-dimethylethyl 6-methyl-i8-[ [ (phenyloxycarbonyl) 
methyl] amino] *pyridine-2-propanoate 

NHCH2C0i(j) 




10 A solution of the product from Step A (5.0 g, 0.0228 

mole) in benzylamine (48.9 g, 0.456 mole) was heated to 
80*C for 6 hours and then at 100*»C for 20 hours. The 
solution was heated at 115 »C for 3 hours and then 
concentrated to an oil. The product was piirified by 

15 silica gel chromatography. The structure was supported by 
KMR. 

Analysis calc'd. for CjoHsfiNjO^ (326.44) : 

Calculated: C, 73.59; H, 8.03; 8.58. 
20 Pound: C, 73.12; H, 8.14; N, 8.41. 

Step C 

(±) l#l-dimethylethyl j8-amino-6-methylpyridine-2- 
propanoate 

NH2 

W 

The product from Step B (5.7 g, 0.017 mole) in 3A- 
30 EtOH (100 ml) was treated with a catalytic amount of 4% 
Pd/C at 5 psi and room temperature for 48 hours. After 
filtration, the filtrate was concentrated to an oil. The 
product was purified by silica gel chromatography. The 
structure was supported by NMR. 
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Analysis calc'd. f r CuKjoNjOj.O.Sxa HjO (242.62): 

Calculated: C, 64.35; H, 8.60; N, 11.55. 
Found: C, 64.15; H, 8.38; N, 11.46. 

5 Step D 



10 




•ZTFA 



By following the reaction sequence described in 
Example 245, Steps C and O, and by the substitution of 
15 (±) 1,1-diinethylethyl ^-amino-6-aethylpyridine-2- 
propanoate for (±) 1 , 1-dimethylethyl jS-amino-S- 
(iDethylthio}phenylpropanoate the title compound was 
prepared. The structure was supported by NHR. 



20 Analysis calc'd. for C23H24N60gF4 (626.47): 

Calculated: C, 44.10; H, 3.86; N, 13.41 
Found: C, 44.12; H, 3.70; 13.36 
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Example 247 

Preparation of jS-t [2-[t [3-t (aminoiininoiiiethyl)amino]- 
phenyl ] carbonyl ] amino] acetyl ] amino J -3- (methylsulf onyl) - 
5 benzenepropanoic acid, bis (trif luoroacetate) salt 

S02Me 



10 




Methyl-*3<-bromophenylsulfone 



Br 



15 




02Me 



20 A solution of Oxone® (90.8 g, 0.15 mole) in 250 ml 

HjO was added to a stirring solution of 3*bromothioanisole 
(15 g, 0.0739 mole) in 250 mL MeOH and 200 ml acetone. 
The mixture was stixxed at room temperatxire for 20 hours. 
The solution vas concentrated to remove the MeOH and 

25 acetone. Water (400 ml) vas added and the product 

extracted into EtOAc. The EtOAc was dried over Na2S04, 
filtered and concentrated to give a solid. The structure 
vas supported by NHR. 
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Step B 



5 




10 By following the reaction sequence described in Example 
245, Steps A-D and by the substitution of inethyl-3- 
bromophenyl sulfone for 3-broxDothioanisole the title 
compound was prepared. 

15 Analysis calc'd« for CjoHjaNjO^S . 2TFA (689.55): 

Calculated: C, 41.81; H, 3.65; N, 10.16; S, 4.65 
Found: C, 41.91; H, 3.74; N, 10.45; S, 5.15 
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Example 249 

Preparation of t2-t[[3-[ (a2ainoiminomethyl)alnino]- 
pheny 1 Jcarbony 1 ] amino ] acetyl ] amino ) -3 , 5- 
5 diethoaeybenzenepropanoic acid, trif luoroacetate salt 




To 3,5-dihydroxybenzaldehyde (lo g) in DMF (lOO mL) 
20 was added K2CO3 (20 g) and ethyliodide (20 g) . The mixture 
was stirred for 3 days at 25»C. Water (250 mL) was added 
and the product extracted into ethyl acetate. The organic 
layer was separated, washed with water, brine and dried 
over Na2S04 to give 3 , 5-diethoxyphenylcarboxaldehyde (12 g) 
25 as a dark oil. This material was used as is for the next 
step. MS and H-NMR were consistent with the proposed 
structure . 
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EtO" XEt 

To 3 , 5*diethoxyphenylcarboxaldehyde (Step A) (10 g) 
in ethanol (70 mL) was added asmonlim acetate (12.5 g) 

10 followed by ethyl hydrogen malonate (6.0 g) • The reaction 
mixture was stirred at reflux for 5 hoiirs. The solution 
was cooled, and ethanol removed under reduced pressxire. 
Aqueous HCl (100 mL) was added and the mixture partitioned 
with ethyl acetate. The organic layer was disc2trded and. 

15 the acid layer made basic with solid KjCOs* The resulting 
mixture was partitioned between methylene chloride (150 
mL) , separated and dried over Na2S04. The solvent was 
evaporated to give DL ethyl--3*amino-3<-(3,5-diethoxyphenyi) 
propionate as an oil. Ether (100 mL) was added, followed 

20 by HCl in dioxane (20 mL, 4N) and stirred vigorously for 
one hour. The HCl salt was collected by filtration (6.3 
g} • nS and H--HHR were consistent with the proposed 
structure. 

25 Step C 



30 
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N,N'-Disucclni]nldyl carbonate (DSC) (1.0 g, 0.4 nmol) 
was added to the c mpound of Example M (1.0 g, 0.4 mmol) 
in dry diaiethylfonaamide (6 mL) followed by 
dimethylaiainopyridine (100 mg) • After a period of 20 
5 minutes, DL ethyl-3«amino-3-(3,5*diethoxyphenyl) 

propionate hydrochloride (1.1 g, 0.5 imol) was added 
followed by NMN (2.0 2DL) • After complete reaction (1-16 
hours) the product was purified by reverse phase 
chromatography (water/acetonitrile) to result in a white 
10 solid (1.1 g). MS and H-NMR were consistent with the 
proposed structure. 



St:ep D 




D]>ethyl 3-amino-3-(3,5*diethoxyphenyl) propionate 
adduct (500 mg) produced in Step C was dissolved in 
water/acetonitrile (1:1), followed by the addition of 

25 lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25*0, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trifluoroacetic acid was added 
until pH « 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 255 mg of 

30 the title compoxmd as a white solid. MS and H-NMR were 
consistent with the proposed structiire. 
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Example 250 

Preparation of /5-t [2-[ [[3-t (aminoiininomethyl)amino]- 
pheny 1 ] car bony 1 ] amino ] acetyl ] amino ] -4 -br omothiophene- 
5 2-propanoic acid, trif luoroacetate salt 

O 




To 3-bromothiophene-5-carboxaldehyde (Aldrich) (10 g) 
20 in ethanol (70 mL) was added ammonium acetate (2.5 

equivalents) followed by ethyl hydrogen malonate (1,1 
equivalents) . The reaction mixture was stirred at reflux 
for 5 hours. The solution was cooled, and ethanol removed 
under reduced pressure. Aqueous HCl (100 mL) was added 
25 and the mixture partitioned with ethyl acetate. The 

organic layer was discarded and the acid layer made basic 
with solid K2CO3. The resulting mixtxire was partitioned 
between methylene chloride (150 mL) , separated and dried 
over Na2S04* The solvent was evaporated to give DL ethyl- 
30 3-amino-3-(3-bromothiophene) propionate as an oil. Ether 
(100 mL) was added, followed by HCl in dioxane (20 mL, 4N) 
and stirred vigorously for one hour. The HCl salt was 
collected by filtration (6.3 g). MS and H-NMR were 
consistent with the proposed structure. 



9 -.'if- 




••v.. 



■ . '••» 
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P^^P ^ 0 

N,N'-Di8uccinimidyl carbonate (DSC) (i.o g, o.4 nmol) 
was added to compound H in Scheme VII (i.o g, 0.4 mmol) in 

10 dry dimethylformamide (6 mL) followed by 

dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL ethyl-3-amino-3-(3-bromothiophene) propionate 
hydrochloride (l.l g, 0.5 mmol) was added followed by NHM 
(2.0 bL) . After complete reaction (1-16 hours) the 

15 product was pxirified by reverse phase chromatography 

(water/ acetonitrile) to result in a white solid (i.i g) . 
MS and H-NMR were consistent with proposed structure. 
Step c 



20 



25 




CQ2H 



S 



Br' 

DL ethyl 3-amino-3-{3-bromothiophene) propionate 
adduct produced in Step B (500 mg) was dissolved in 
water/ acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 

30 stir at 25«»C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trifluoroacetic acid was added 
until pH = 2. The product was purified by reverse phase 
chromatography (water/ acetonitrile) to result in 255 mg of 
the title compotind as a white solid. MS and H-NMR were 

35 consistent with the proposed structure. 
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Example 251 

Preparation of i8-[[2-t[[3-[ (aminoiminomethyl) amino)- 
phenyl ] carbonyl ) amino] acetyl ] amino] --5-chlorothiophene- 
2-propanoic acid, trifluoroacetate salt 




To 2-chlorothiophene-5-carboxaldehyde (Aldrich) (10 g) 
20 in ethanol (70 mL) was added ammoniiim acetate (2«5 

equivalents) followed by ethyl hydrogen malonate (l.l 
equivalents) . The reaction mixture was stirred at reflux 
for 5 hoxirs. The solution was cooled, and ethanol removed 
under reduced pressure. Aqueous HCl (lOO mL) was added 
25 and the mixture partitioned with ethyl acetate. The 

organic layer was discarded and the acid layer made basic 
with solid K2CO3. The resulting mixture was partitioned 
between methylene chloride (150 mL) , separated and dried 
over Na2S04. The solvent was evaporated to give DL ethyl- 
30 3-amino-3-(2-chlorothiophene) propionate as an oil. Ether 
(100 mL) was added, followed by HCl in dioxane (20 mL, 4N) 
and stirred vigorouosly for one hour. The HCl salt was 
collected by filtration (6.3 g). MS and H-NMR were 
consistent with the proposed structure. 
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S 




N,H'-DisucciniiBidyl carbonate (DSC) (l.o g, 0.4 amol) 
was added to the compound of Example M (l.o g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL ethyl-3-amino-3-(2-chlorothiophene) propionate 
hydrochloride (l.l g, 0.5 nmol) was added followed by MHH 
(2.0 mL). After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water/ acetonitrile) to result in a white solid (i.i g) . 
MS and H-NHR were consistent with the proposed structure. 

« 



25 




DL-ethyl 3-amino-3-(2-chlorothiophene) propionate 
adduct produced in Step B (500 mg) was dissolved in 
water/ acetonitrile (1:1), followed by the addition of 
lithium hydroxide (lOO mg) . The reaction was allowed to 
stir at 25»C, and monitored by HPLC. After complete 
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hydrolysis (1-2 hours) trif luoroacetic acid was added 
until pH » 2. The produqt was purified by reverse phase 
chromatography (water/acetonitrile) to result in 255 mg of 
the title compound as a white solid. MS and H-NMR were 
5 consistent with proposed structure. 
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Preparation of iJ-[t2-[[(3-[(aainoiminoinethyl)aiaino]- 
phenyl ) carbonyl ] amino] acetyl ] amino] -IH-pyrazole-S- 
propanoic acid, trifluoroacetate salt 




To 3-pyrazole carboxaldehyde (Maybridge) (10 g) in 
ethanol (70 mL) was added ajnmonium acetate (2.5 
equivalents) followed by ethyl hydrogen malonate (i.i 
equivalents) . The reactipn mixture was stirred at ref l\uc 
for 5 hours. The solution was cooled, and ethanol removed 
under reduced pressure. Aqueous HCl (100 mL) was added 
and the mixture partitioned with ethyl acetate. The 
organic layer was discarded and the acid layer made basic 
with solid K2CO3. The resulting mixture was partitioned 
between methylene chloride (150 mL) , separated and dried 
over Na2S04. The solvent was evaporated to give DL ethyl- 
3-amino-3-(3-pyra2ole) propionate as an oil. Ether (100 
mL) was added, followed by HCl in dioxane (20 mL, 4N) and 
stirred vigorouosly for one hour. The HCl salt was 
collected by filtration (6.3 g). MS and H-NMR were 
consistent with the proposed structure. 
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Step B 



5 




N,N'-Disuccinimidyl carbonate (DSC) (l.o g, 0.4 mmol) 
10 was added to compound H in Scheme VII (1.0 g, 0.4 mmol) in 
dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL ethyl-3-amino-3-(3-pyra2ole) propionate 
hydrochloride (1.1 g, 0.5 mmol) was added followed by MMH 
15 (2*0 mL) . After complete reaction (1-16 hoirrs) the 
product was purified by reverse phase chromatography 
(water/ acetonitrile) to result in a white solid (l.l g) . 
MS and H-NMR were consistent with the proposed structure. 

20 step c 



25 




DL-ethyl 3-amino-3-(3-pyra2ole) propionate adduct 
produced in Step B (500 mg) was dissolved in 
water/ acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25»C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trif luoroacetic acid was added 
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until pH « 2. The pr duct was ptirified by reverse phase 
chromatography (water/acet nitrile) to result in 255 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with proposed structure. 
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Example 25!^ 

Preparation of [2-[ [ [3-[ (aainoiminomethyl) amino] - 
phenyl ) carbonyl ] amino ] acetyl ] amino ] -5*methylthiophene- 
2-*propanoic acid, trifluoroacetate salt 




To 5-methythiophene-2"-carboxaldehyde (Lancaster) (10 
g) in ethanol (70 mL) was added ammonium acetate (2.5 
equivalents) followed by ethyl hydrogen malonate (l.i 
equivalents) . The reaction mixture was stirred at reflux 
for 5 hours. The solution was cooled, and ethanol removed 
under reduced pressxire. Aqueous HCI (lOO mL) was added 
and the mixture partitioned with ethyl acetate. The 
organic layer was discarded and the acid layer made basic 
with solid K2CO3. The resulting mixture was partitioned 
between methylene chloride (150 mL) , separated and dried 
over Na2S04. The solvent was evaporated to give DL ethyl- 
3-amino-3-(5-methythiophene) propionate as an oil. Ether 
(100 mL) was added, followed by HCI in dioxane (20 mL, 4N) 
and stirred vigorouosly for one hour. The HCI salt was 
collected by filtration (6.3 g). MS and H-NMR were 
consistent with this proposed structure. 
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10 



15 



20 



25 




CQ2Et 



N,N'-Disuccininidyl carbonate (DSC) (l.o g, 0.4 nmol) 
was added to the compound of Example M (1.0 g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL ethyl-3-amlno-3-(5-methythiophene) propionate 
hydrochloride (l.l g, 0.5 mmol) was added followed by NMM 
(2.0 mL) . After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
( water/ acetonitrile) to result in a white solid (l.l g) . 
MS and H-NMR were consistent with the proposed structure. 



Step c 



nor 



H H 



CO2H 



CH 



30 



DL-ethyl 3-amino-3-(5-inethythiophene) propionate 
adduct produced in Step B (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 
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Stir at 25«C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) triflu roacetic acid was added 
until pH » 2. The product was purified by reverse phase 
chromatography (water/ acetonitrile) to result in 255 mg of 
5 the title compound as a white solid. MS and H^NHR were 
consistent with the proposed structiure. 
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Example 25d 



Preparation of C2-[ [ (3-f (aninoiainonethyl) amino]' 
phenyl ] carbonyl] amino] acetyl] amino] -2,3, 5-trichloro« 
benzenepropanoic acid, trif luoroacetate salt 




TFA Jl 1 



step A 




20 To 2,3,5-trichloroben2aldehyde (Lancaster) (10 g) in 

ethanol (70 mL) was added ammonium acetate (2.5 
equivalents) followed by ethyl hydrogen malonate (l.i 
equivalents) . The reaction mixture was stirred at reflux 
for 5 hours. The solution was cooled, and ethanol removed 
25 under reduced pressure. Aqueous HCl (100 mL) was added 
and the mixture partitioned with ethyl acetate. The 
organic layer was discarded and the acid layer made basic 
with solid K2CO3. The resulting mixture was partitioned 
between methylene chloride (150 mL) , separated and dried 
over Na2S04. The solvent was evaporated to give DL ethyl- 
3-amino-3-(2,3,5-trichlorophenyl) propionate as an oil 
(6.3 g). MS and H-NMR were consistent with the proposed 
structure . 
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Step B 



5 




10 N,N'-Disuccinixoidyl carbonate (DSC) (i.o g, 0.4 nmol) 

was added to the compound of Example M {1.0 g, 0.4 mmol) 
in dxy dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL ethyl-3-amino-3-(2,3,5-trichlorophenyl) 

15 propionate (l.l g, 0.5 mmol) was added followed by NMM 
(2.0 mL) . After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (l.l g) . 
MS and H-NMR were consistent with the proposed structure. 

20 

Step C 



25 




DL-ethyl 3-amino-3-(2,3,5-trichlorophenyl) propionate 
adduct produced in Step B (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25*C, and monitored by HPLC. After complete 
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hydrolysis (1-2 hotirs) trif luoroacetic acid was added 
until pH « 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 255 mg of 
the title compound as a white solid* MS and H-NMR were 
5 consistent with the proposed structure. 
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Example ass 



10 



15 



Preparation of /8-[[2-[([3-[(aininoiminoinethyl)a]Bino]- 
phenyljcarbonyl) amino] acetyl] amino) -2 (carboxymethoxy) ■ 
benzenepropanoic acid, trifluoroacetate salt 




HO2C. 



CO2H 



HO2C 



20 



To 2-formyl phenoxyacetic acid (Fisher) (lO g) in 
ethanol (70 mL) was added ammonium acetate (2.5 
equivalents) followed by ethyl hydrogen malonate (l.i 
equivalents) . The reaction mixtxire was stirred at reflux 
for 5 hours* The solution was filtered to give DL ethyl- 
3-amino-3-(2-formyl phenoxyacetic acid) propionate as a 
solid (6.3 g). MS and H-NMR were consistent with the 
proposed structvire* 



wo 97/08145 



PCT/US96/13500 

442 - 




TFA 



HOOC 



C02Et 



10 



15 



20 



N,N'-Disuccinijnidyl carbonate (DSC) (i.o g, o,4 mmol) 
was added to the compound of Example M (l.o o.4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) • After a period of 20 
minutes DL ethyl-3-amino-3*(2-formyl phenoxyacetic acid) 
propionate (1.1 g, 0.5 mmol) was added followed by NMM 
(2*0 mL). After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (l.l g) . 
MS and H-MHR were consistent with the proposed structure. 

Step C 



25 




DL-ethyl 3-amino-3-(2-formyl phenoxyacetic acid) 
propionate adduct produced in Step B (500 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25 »c, and monitored by HPLC. After 
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complete hydrolysis (1-2 hours) triflu r acetic acid was 
added until pH « 2. The pr duct was purified by reverse 
phase chromatography (water/acetonitrile) to result in 255 
mg of the title compound as a white solid. MS and H*NMR 
were consistent with the proposed structure. 
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• ■ 

Example 256 

Preparation of jS-t [2-( [ [3-f (aininoiminoinethyl)aiaino]- 
phenyl ] carbonyl ) amino] acetyl] amino] -4-inethoxy-l , 3- 
5 benzodioxole-6-propanoic acid, trifluoroacetate salt 




20 



To 2-ttethoxy piperinal (Fisher) (10 g) in ethanol (70 
nL) was added asmonium acetate (2.5 equivalents) followed 
by ethyl hydrogen malonate (1.1 equivalents). The 
reaction mixtxxre was stirred at reflux for 5 hours. The 
solution was cooled, and ethanol removed under reduced 
pressure. Aqueous HCl (100 mL) was added and the mixture 
partitioned with ethyl acetate. The organic layer was 
discarded and the acid layer made basic with solid KjCOj. 
The resulting mixture was partitioned between methylene 
chloride (150 mL) , separated and dried over Na2S04. The 
solvent was evaporated to give DL ethyl-3-amino-3-(2- 
methoxy piperinal) propionate as an oil (6.3 g). MS and 
H-NMR were consistent with the proposed structure. 
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5 




10 

N,N'-Disuccinimidyl carbonate (DSC) (i.o g, 0*4 ounol) 
was added to the compoxind of Example M (1.0 g, 0.4 mmol) 
in dry diaethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 

15 minutes DL ethyl-3-amino-3-(2-methoxy piperinal) 

propionate (l.i g, o,5 mmol) was added followed by NMM 
(2.0 mL) . After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
( water/ acetonitrile) to result in a white solid (1.1 g) . 

20 MS and H-NMR were consistent with the proposed structure. 



Step C 




DL-ethyl 3-amino-3-(2-methoxy piperinal) propionate 
adduct prepared in Step B (500 mg) was dissolved in 
water/ acetonitrile ((1:1)), followed by the addition of 
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lithium hydroxide (100 mg) . The react i n was allow d to 
stir at 25»C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trifluoroacetic acid was added 
until pH = 2. The product was purified by reverse phase 
5 chromatography ( water/ acetonitrile) to result in 255 mg of 
the title compound as a white solid* MS and H-NMR were 
consistent with the proposed structiure. 
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Example 257 

Preparation of P-[[2-[[[3-[(aninoiainomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -5-bromo- 
5 2-methoxybenzenepropanoic acid, 

trif luoroacetate salt 




To 3-bromo-6-methoxybenzaldehyde (Aldrich) (10 g) in 
20 ethanol (70 mL) was added ammonium acetate (2.5 

equivalents) followed by ethyl hydrogen malonate (l.i 
equivalents). The reaction mixture was stirred at reflux 
for 5 hours. The solution was cooled, and ethanol removed 
lander reduced pressure. Aqueous HCl (lOO mL) was added 
25 and the mixture partitioned with ethyl acetate. The 

organic layer was discarded and the acid layer made basic 
with solid KjCOj. The resulting mixture was partitioned 
between methylene chloride (150 mL) , separated and dried 
over Na2S04« The solvent was evaporated to give DL ethyl- 
30 3-amino-3-(3-bromo-6-methoxyphenyl) propionate as an oil 
(6.3 g). MS and H-NMR were consistent with the proposed 
structure . 
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NH2 %J 0 ^ 



7FA 




N,N'-Disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 
10 was added to the compound of Example M (l.o g, 0.4 mmol) 
in dry dimethylfprmamide (6 mL) followed by 
dimethylaininopyridine (100 mg) . After a period of 20 
minutes DL ethyl-3-amino-3-(3-bromo-6-methoxyphenyl) 
propionate (l.l g, 0.5 mmol) was added followed by nmh 
15 (2.0 mL). After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water /acetonitrile) to result in a white solid (l.l g) . 
MS and H-NMR were consistent with the proposed structure. 



20 Ste 



DL-ethyl 3-amino-3-(3-bromo-6-methoxyphenyl) 
30 propionate adduct prepared in Step B (500 mg) was 

dissolved in %rater/acetonitrile ((1:1)), followed by the 
addition of lithium hydroxide (lOO mg) . The reaction was 
allowed to stir at 25 -C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid was 
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added until pH » 2. The product was purified by reverse 
phase chromatography (water/acet nitrile) to result in 255 
ng of the title compound as a white solid. MS and H-NMR 
were consistent with the proposed structure. 
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Example 258 

Preparation of j8-[[2-t[[3-[( aminoiminomethy 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl J amino ] -6-cliloro- 
5 l,3-benzodioxole-5-propanoic acid, 

trifluoroacetate salt 




To 6-chloropiperinal (Lancaster) (10 g) in ethanol 
(70 mL) was added euamonium acetate (2.5 ec[uivalents) 
followed by ethyl hydrogen malonate (l.l equivalents). 
The reaction mixture was stirred at reflux for 5 hours. 
The solution was cooled, and ethanol removed under reduced 
pressure. Aqueous HCl (100 mL) was added and the mixture 
partitioned with ethyl acetate. The organic layer was 
discarded and the acid layer made basic with solid K^COj. 
The resulting mixture was partitioned between methylene 
chloride (150 mL) , separated and dried over Na2S04. The 
solvent was evaporated to give DL ethyl-3-amino-3-(6- 
chloropiperinyl) propionate as an oil (6.3 g). MS and H- 
NMR were consistent with the proposed structure. 
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10 



15 



20 




NH ^ ^ C02Et 



7FA 




N,N'-Disuccinimidyl carbonate (DSC) (l.o g, 0.4 nnnol) 
was added to the compound of Example M (i.o 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL ethyl-3-amino-3- (3 -chloropiperinyl) propionate 
(1.1 g^ 0.5 mmol) was added followed by NMM (2.0 mL) . 
After complete reaction (1-16 hours) the product was 
purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (l.l g) . 
MS and H-NMR were consistent with the proposed structure. 



25 



30 



Step C 



H H 
CON^^CO 




CC)2H 



DL-ethyl 3-ainino-3-(6-chloropiperinyl) propionate 
adduct prepared in Step B (500 ng) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
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lithium hydroxide (100 ng) • The reaction was allowed to 
stir at 25 "C^ and m nitored by HPLC. After complete 
hydrolysis (1-2 hours) trifluoroacetic acid was added 
until pH = 2* The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 255 mg of 
the title compound as a white solid* MS and H-NHR were 
consistent with the proposed structure* 
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Example 2S9 

Preparation of /?-[[2-t[(3-[(aBiinoiminomethyl)aiiiino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino] - 
5 benzo£uran-*2*propanoic acid, 

trifluoroacetate salt 



10 



15 step A 



20 




To 2-ben2ofuran carboxaldehyde (Lancaster) (10 g) in 
ethanol (70 mL) was added ammonium aceti^te (2.5 
equivalents) followed by ethyl hydrogen malonate (l.l 

25 equivalents) . The reaction mixttire was stirred at reflux 
for 5 hoiirs. The solution was cooled, and ethanol removed 
under reduced pressure. Aqueous HCl (lOO mL) was added 
and the mixture partitioned with ethyl acetate. The 
organic layer was discarded and the acid layer made basic 

30 with solid KjCOj. The resulting mixtizre was partitioned 
between methylene chloride (150 mL) , separated and dried 
over Na2S04. The solvent was evaporated to give DL ethyl- 
3-amino-3-(2-benzofuranyl) propionate as an oil (6.3 g) . 
MS and H-NMR were consistent with the proposed structure. 
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5 




10 

N,N'-Disucciniinidyl carbonate (DSC) (i.o g, 0.4 nmol) 
was added to the compound of Example M (1.0 g, 0.4 nmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 . 

15 minutes DL ethyl-3-amino-3-(2-benzofuranyl) propionate 
(1.1 g, 0.5 mmol) was added followed by NNM (2.0 mL) . 
After complete reaction (1-16 hours) the product was 
purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (i.i g).- 

20 MS and H-NMR were consistent with the proposed structure. 



25 



30 




DL-ethyl 3-amino-3-(2-ben20furanyl) propionate adduct 
prepared in Step B (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
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llthi\ia hydroxide (100 mg) . The reaction was allowed to 
stir at 25«C, and monitored by HPLC. After complete 
hydrolysis (1-2 hoxirs) trifluoroacetic acid was added 
until pH « 2. The product was purified by reverse phase 
5 chromatography (water/acetonitrile) to result in 255 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structiure. 
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Example 260 

Preparation of 0-[[2-t [[3-[ (aminoiminolhethyl)amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] •a - 
(carboxymethoxy)benzenepropanoic acid, 
trif luoroacetate salt 



10 



15 £l£BJI^ 



20 




To 3-formyl phenoxyacetic acid (Fisher) (10 g) in 
ethanol (70 mL) was added ammoniiim acetate (2*5 
equivalents) followed by ethyl hydrogen malonate (1.1 
25 equivalents) . The reaction mixtxire was stirred at reflux 
for 5 hours. The solution was filtered to give DL ethyl- 
3-amino-3- (3-formyl phenoxyacetic acid) propionate as an 
oil (6.3 g). MS and H-NMR were consistent with the 
proposed structure. 
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Step B 



5 




10 

N^N'-Disuccinimidyl carbonate (DSC) (l.o o.4 mmol) 
was added to the compound of Example M (1,0 g, 0,4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 

15 minutes DL ethyl-3-amino-3-(3-formyl phenoxyacetic acid) 
propionate (l.l g, 0.5 mmol) was added followed by NHH 
(2.0 mL) • After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water/ acetonitrile) to result in a white solid (l.i g) . 

20 MS and H-NHR were consistent with the proposed structure. 

I 

step c 



25 




30 

DL ethyl 3-amino-3-(3-formyl phenoxyacetic acid) 
propionate adduct prepared in Step B (500 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
addition of lithium hydroxide (100 mg) . The reaction was 
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allowed t stir at 25«C, and m nitored by HPLC. After 
complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added \mtil pH = 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 255 
5 mg of the title compoiind as a white solid. MS and H-NMR 
were consistent with the proposed structure. 
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Example 



10 



15 



Preparation of 3-[ (2-[ ( [3-[ (aminoiminomethyl) amino] 
phenyl ] carbonyl ] amino] acetyl ] amino] -4,4,4- 
trifluorobutanoic acid, trifluoroacetate salt 



NH. 



TFA 



'CO2H 



step A 



HCI • H2 



CFa 



20 



To 3-amino-4,4,4-trifluorobutyric acid (Lancaster) 
(2 g) in ethanol (70 mL) was added HCI in dioxane (20 mL, 
4N) and stirred vigorously for 16 hours. The solvent was 
removed under reduced pressvure. The HCI salt was 
collected as a solid (2.3 g). MS and H-NMR were 
consistent with the proposed structure.. 



25 Step B 



30 



NH 



TFA 



'C02Et 



wo 97/08145 PCT/US96/13500 

- 460 - 

N,N'-Disuccinimidyl carbonate (DSC) (l.o g, 0.4 mmol) 
was added to the compoiind of Example M (1.0 g, 0.4 au&ol) 
in dry dinethylformamide (6 oiL) followed by 
dimethylaninopyridine (100 mg) . After a period of 20 
5 minutes DL ethyl-3-amino-3-(4,4,4-trifluoro) propionate 
(1.1 g, 0.5 mmol) was added followed by NHM (2.0 mL) . 
After complete reaction (1-16 hours) the product was 
purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (l.i g) . 
10 MS and H-NMR were consistent with the proposed structure. 



15 



Step c 



H H 
>'<-<S^ ^ XO2H 




TFA CF3 



DL-ethyl 3-amino-3-{4,4,4-trif luoro) propionate 
20 adduct prepared in Step B (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25«C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trif luoroacetic acid was added 
25 until pH = 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 255 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 
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Example 262 



10 



15 



20 



25 



30 



of (±) /8-[[2-t[[3-t(aminoiminoiaethyl)amino] 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 -br omo-4 , 5 - 
dimethoxybenzenepropanoic acid, trifluoroacetate salt 



NH ^ 



U 0 

TFA 



XL 



CH3 



step A 




C02Et 



OMe 



OMe 



To 3-bromo-4,5-dimethoxy benzaldehyde (Aldrich) (10 
g) in ethanol (70 mL) was added ammonixim acetate (2.5 
equivalents) followed by ethyl hydrogen malonate (l.l 
equivalents) . The reaction mixture was stirred at reflux 
for 5 hours. The solution was cooled, and ethanol removed 
under reduced pressure. Aqueous HCl (100 mL) was added 
and the mixture partitioned with ethyl acetate. The 
organic layer was discarded and the acid layer made basic 
with solid K2CO3. The resulting mixture was partitioned 
between methylene chloride (150 mL) , separated and dried 
over Na2S04. The solvent was evaporated to give DL ethyl- 
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3-ainino-3-(3-broino-4,5-dimethoxyphenyl) propionate as an 
oil (6.3 g) • HS and H-NKR were consistent with the 
proposed structure. 

5 Step B 



10 




15 

N,N'-Disuccinimidyl carbonate (DSC) (l.o g, 0.4 nmol) 
was added to the compound of Example M (1.0 g, o.4 nmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) • After a period of 20 

20 minutes DL ethyl-3-amino-3-(2-bromo-4,5*-dimethoxyphenyl) 
propionate (l.l g, 0.5 mmol) was added followed by NMM 
(2.0 mL) . After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
( water/ acetonitrile) to result in a white solid (l.i g) . 

25 MS and H-MMR were consistent with the proposed structure. 

Step c 



30 




OMe 
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DL-ethyl 3-amino-3-(3-br mo-4,.5-dinethoxyphenyl) 
propionate adduct prepared in Step B (500 mg) was 
dissolved in water /acetonitrile (1:1), followed by the 
addition of lithium hydroxide (loO ng) . The reaction was 
5 allowed to stir at 25*C, and monitored by HPLC. After 
complete hydrolysis (1-2 hoiirs) trifluoroacetic acid was 
added until pH » 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 255 
mg of the title compound as a white solid. MS and H-NMR 
10 were consistent with the proposed structure. 
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Example 263 

Preparation of 3-[[2-[[[3-t (aminoiminomethyl)- 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino] -4 - 
methylpentanoic acid, trifluoroacetate salt 



Step A 




i-Pr 



DL ethyl-3-amino-3-(isopropyl) propionate was 
prepared by the method of Example 53, Step A siabstituting 
isopropylacetoacetate (10 g) for dimethyl-3-ketoglutarate. 
MS and H-NMR were consistent with the proposed structure* 




N,N'-Disuccinimidyl carbonate (DSC) (l.o g, 0.4 mmol) 
was added to the compound of Example M (1.0 g, 0.4 mmol) 
in dry dimethylforaamide (6 mL) followed by 
dimethylaminopyridine (lOO mg) . After a period of 20 
minutes DL ethyl-3-amino-3-(isopropyl) propionate (l.l g, 
0.5 mmol) was added followed by NMM (2.0 mL) . After 
complete reaction (1-16 hours) the product was purified by 
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reverse phase chromatography (water/acetonitrile) to 
result in a white s lid (l.l g). MS and H-NMR were 
consistent with the proposed structure. 



Step c 



H2N 



H H 



DL ethyl 3-amino-3-(isopropyl) propionate adduct 
prepared in Step B (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 

15 lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25*C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trif luoroacetic acid was added 
until pH = 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 255 mg of 

20 the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 
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: Example 264 

Preparation of 3-([2-[[[3-t (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -* 
pentanoic acid, trif luoroacetate salt 

.NH2 

^ O 



10 



HN^I 

0 Et 



15 Et 

DL ethyl-3-amino-3-(3-ethyl) propionate was prepared 
by the method of Example 53. Step A, substituting 
ethylacetoacetate (10 g) for dimethyl-3-ketoglutarate. 
and H-NMR were consistent with the proposed structure. 



MS 



0 Et 

TFA 

N,N'-Disuccinimidyl carbonate (DSC) (l.o g, 0.4 mmol) 
was added to the compound of Example M (1.0 g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by 
dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL ethyl-3-amino-3-( ethyl) propionate (i.i g, o.5 
mmol) was added followed by NMM (2.0 mL). After complete 
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reaction (1-16 hours) the pr duct was purified by reverse 
phase chromatography (water/acetonitrile) to result in a 
white solid (1.1 g). MS and H-NMR were consistent with 
the proposed stiructure. 



DL-ethyl 3-amino-3- (ethyl) propionate adduct prepared 
in Step B (500 mg) was dissolved in water/acetonitrile 
(1:1), followed by the addition of lithium hydroxide (lOO 
mg) . The reaction was allowed to stir at 25 ^c, and 
monitored by HPLC. After complete hydrolysis (1-2 hours) 
trifluoroacetic acid was added until pH = 2. The product 
was pvirif ied by reverse phase chromatography 
(water/acetonitrile) to result in 255 mg of the title 
compound as a white solid. MS and H-NMR were consistent 
with the proposed structure. 



jStep C 



10 




CO2H 
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Example 265 



PCT/US96/13500 



Preparation of ^-t [2-[ [ [3-[ (aminoiminomethyl) - 

« * 

amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5 5*-bromo-3-chloro-2-hydroxybenzene- 

propanoic acid, trifluoroacetate salt 



15 Step A 



20 




Br 



DL-3-bromo-5-chloro-2-hydroxy aminocoumarin 
25 hydrochloride was prepared according to Scheme XIV* The 
method of G. Casiraghi, et al. J. Chem. Soc. Perkin Trans 
1 p. 318, 1978, was employed for the preparation of the 4- 
bromo-2-chlorosalicylic aldehyde and 6-bromo-8-chloro- 
covmarin was prepeored by the method of Vogel's The 
30 Textbook of Practical Organic Chemistry, fifth edition p. 
1040. The amino coumarin was prepared by the method cited 
in Example 87 using 7-chloro-5-bromo coumarin (7 g) . MS 
and H-NMR were consistent with the proposed structure. 
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Step p 

0 



5 




N.N'-Disuccinimidyl carbonate (DSC) (l.o g, 0.4 mmol) 
was added to the compound of Example M (1.0 g, 0.4 mmol) 

10 in dry dimethylformamide (6 mL) followed by 

dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL-3-bromo-5-chloro-2-hydroxy aminocoumarin 
hydrochloride (l.l g, 0.5 mmol) was added followed by NMM 
(2.0 mL). After complete reaction (1-16 hours) the 

15 product was purified by reverse phase chromatography 

(water/acetonitrile) to result in a white solid (l.i g) . 
MS and H-NMR were consistent with the proposed structure. 



20 



25 




DL-3-bromo-5-chloro-2-hydroxy aminolactone adduct 
prepared in Step B (500 mg) dissolved in 
water/acetonitrile slowly opened to form a (2 -hydroxy 
acid) resulting in 255 mg of the title compound as a white 
solid after purification by reverse phase chromatography 
and lyophylization as its TFA salt. MS and H-NMR were 
consistent with the proposed structure. 
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Examnle 266 



Preparation of iS-[(2-[[[3-[[[ (4-pyridinyliiiethyl)- 
anino ] carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl] amino]pyridine-3-propanoic acid, 
(bis) trifluoroacetate salt 



10 



15 



20 




0 

2.TFA 






25 



30 



Glycine tert-butyl ester (20 g, 119 mmol) was added 
to water (200 mL) followed by potassium carbonate (20 g, 
180 mmol) and cooled to 0*C in an ice bath. To this 
solution 3-nitroben2oyl chloride (20 g, 108 mmol) was 
added in acetonitrile (20 mL) drop-wise over a 10 minute 
period. After complete reaction (3-4 hours) concentrated 
hydrochloric acid was added until pH«3 followed by 
saturated aqueous NaCl (75 mL) . The product was filtered, 
washed with water and air dried (22 g, 90% yield) . MS and 
H-NMR were consistent with the proposed structure. 
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gtfip B 

tert-Butyl(3-nitroben2oyl) glycinate (i.o g) was 
added to absolute ethanol (60 mL) in a Parr jar. 
Palladiim on carbon 5% (1 ng) was added and the mixture 

10 was hydrogenolyzed under 50 psi in a Parr apparatus for a 
period of 2.5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 
pressure and the sample dried in vacuo. Dimethylformamide 

15 (25 mL) was added to the crude aniline tert-butyl ester 

followed by triethylamine (1.5 equivalents) and cooled to 
O^C. .Phenyl chloroformate (6.5 g, l.l equivalents) was 
added and the reaction stirred for 2 hours. Water was 
added and the solid was filtered to give the phenyl 

20 carbajuate tert-butyl ester as a white solid (12.5 g, 99% 
yield) . MS and H-NMR were consistent with the proposed 
structure. 

step c . 

25 




30 Dimethylformamide (25 mL) was added to the phenyl 

carbamate tert-butyl ester from Step B followed by 4- 
pyridylmethylamine (1.1 equivalents). The reaction was 
heated at 70 •C with stirring for 2 hours and stirred at 
25*C for 12 hours. Water was added, and the mixture 



wo 97/08145 



PCT/US96/13500 



- 472 - 



partitioned between ethyl acetate, separated and washed 
with brine and dried ver Na2S04 t give an oil (6 g) . ms 
and H-NMR were consistent with the proposed structure. 



10 



15 



step p 



HCI 



The compound from Step C (6 g) was dissolved in 
diojcane (25 mL) . To this Solution HCI in dioxane (20 mL, 
4N) was added. The solution was stirred for 12 hours and 
the solvent was removed under reduced pressure followed by 
the addition of ether. The solid was filtered and dried 
in a vacuum oven for 12 hours. 



20 



25 



Step E 




NH CQzEt 



2.TFA 



30 



N,N'-disuccinimidyl carbonate (DSC) (i.o g, o.4 mmol) 
was added to the compound produced in Step D (i.o g/ 0.4 
mmol) in dry dimethylformamide (6 mL) followed by addition 
of dimethylaminopyridine (lOO mg) . After a period of 20 
minutes DL-ethyl 3-amino-3-pyridyl propionate 
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hydr chloride (l.i g, o»5 mrnol) was added followed by NMH 
(2*0 mL). After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (1.1 g) . 
5 MS and H-NMR were consistent with the proposed structure* 

step F 



10 



15 




DL-ethyl 3 -amino- 3 -pyr idyl propionate adduct produced 
in Step E (500 mg) was dissolved in water/acetonitrile 

20 (1:1), followed by the addition of lithium hydroxide (100 
mg) • The reaction was allowed to stir at 25 *C and 
monitored by HPLC. After complete hydrolysis (1-2 hours) 
trif luoroacetic acid was added until pH.= 2. The product 
was purified by reverse phase chromatography 

25 (water/acetonitrile) to result in 255 mg of the title 

compound as a white solid, MS and H-NMR were consistent 
with the proposed structure. 
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Example 267 



PCT/US96/13S00 



Preparation of 3,5Hiichloro-/J-[[2-(t[3-[[[(4- 
pyr idiny Imethy 1 ) amino ] carbony 1 ] amino ] phenyl ] • 
carbony 1 ] amino ] acetyl ] amino ] benzenepropanoic 
acid, trifluoroacetate salt 



step A 




N,N'-disuccinimidyl carbonate (DSC) (l.O g, o,4 mmol) 
was added to the compoiind produced in Step B, Example 268 
(1.0 g, 0.4 mmol) in dry dimethylformamide (6 mL) followed 
by addition of dimethylaminopyridine (100 mg) . After a 
period of 20 minutes DL-ethyl 3-amino-3-(l,3- 
dichlorophenyl) propionate hydrochloride (1.1 g, 0.5 mmol) 
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Was added followed by NHM (2.0 mL) • After complete 
reaction (1-16 hours) the pr duct was purified by reverse 
phase chromatography (water/acetonitrile) to result in a 
white solid (1.0 g). MS and H-MMR were consistent with 
5 the proposed structure* 



Step B 



10 




DL-ethy 1 3 -amino-3 - (1,3 -dichlorophenyl ) propionate 
adduct produced in Step A (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25 •C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trif luoroacetic acid was added 
until pH e 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 315 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 



25 
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Example 268 

Preparation of /S-t [2-[ [ t3--[ [[ (2-pyridinylaethyl) amino]- 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino] acetyl ] amino] - 
pyridine-3«-propanoic acid, (bis) trifluoroacetate salt 




20 

Dimethylformamide (25 mL) was added to the phenyl 
carbamate tert-butyl ester from Example 266, Step B, 
followed by 2-pyridylmethylamine (1.1 equivalents.) and 
the reaction was heated at 70 with stirring for 2 hours 
25 and stirred at 25**c for 1- 2 hours. Water was added and 
the mixture partioned between ethyl acetate, separated, 
washed with brine and dried over Na2S04 to give an oil (6 
g) . MS and H-NMR were consistent with the proposed 
structure . 
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The compound produced in Step A (6g) was disolved in 
dioxane (25 mL) . To this solution HCl in dioxane (20 mL, 
4N) was added. The solution was stirred for 1*2 hours. 
10 The solvent was removed under reduced pressure followed by 
addition of ether. The solid was filtered and dried in a 
vacuum oven for 12 hours. 

Step c 



20 




N,N'-Disuccinimidyl carbonate (DSC) (l.o 0.4 mmol) 
was added to the compound produced in Step B (1.0 g, 0.4 
mmol) in dry dimethylformamide (6 mL) followed by addition 
of dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL-ethyl 3-amino-3-pyridyl propionate 
hydrochloride (l.l g, 0.5 mmol) was added followed by NNH 
(2.0 mL) . After complete reaction (1-16 hr) the product 
was purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (1.1 g) . 
MS and H-NHR were consistent with the proposed structure. 
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5 




10 

DL-ethyl 3-ainino-3-pyridyl propionate adduct produced 
in Step C (500 mg) was dissolved in water/ acetonitrile 
(1:1), followed by the addition of lithium hydroxide (100 
mg) • The reaction was allowed to stir at 25 •c, and 

15 monitored by HPLC. After complete hydrolysis (1-2 hours) 
trifluoroacetic acid was added until pH = 2. The product 
was purified by reverse phase chromatography 
(water/acetonitrile) to result in 550 mg of the title 
compound as a white solid. MS and H-NMR were consistent 

20 with the proposed structure. 
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Example 



10 



15 



20 



Preparation of 3^5-dichloro-/5-[ [2~[ [ [3- 
[ [ [ (phenyl2nethyl)amino]carbonyl]ainino]phenyl]« 
carbonyl ) amino] acetyl ] amino] benzenepropanoic 

acid, Bonohydrate 



step A 




H 



CO2H 



25 



tert-butyl{3-nitrobenzoyl) glycinate (10 g) was added 
to absolute ethanol (60 mL) in a Parr jar. Palladium on 
carbon 5% (1 mg) was added and the mixture was 
hydrogenolyzed under 50 psi in a Parr apparatus for a 
period of 2.5 hours. After complete reaction the 
palladitm catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 
pressure and the sample dried in vacuo. 



15 



20 
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Sten B 

Acetonitrile (50 mL) was added to the crude aniline 
(10 g) produced in Step A followed by benzyl isocyanate 
(7.0 g). The solution was wanned to 70*0 for 2 hours, and 
10 the solvent removed. Diethyl ether was added and the 
solid was filtered to give the benzyl urea tert-butyl 
ester as a salmon colored solid (12.6 g) • 



NH^O 

y CO2H 

NH^^^\ .CON— I 



The compoxmd produced in Step B (6 g) was disqlved in 
dioxane (25 mL) . To this solution HCl in dioxane (20 mL, 
25 4N) was added. The solution was stirred for 12 hours and 
the solvent was removed under reduced pressure followed by 
addtion of ether. The solid was filtered and dried in a 
vacumn oven for 12 hours. 
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C02Et 



10 



CI 



15 



20 



N,N'-disuccinimidyl carbonate (DSC) (1.0 g, 0.4 maol) 
was added to compound produced in Step c (1.0 g, 0.4 mmol) 
in dry dimethylf ormamide (6 mL) followed by addition of 
dimethylaminopyridine (100 mg) . After a period of 20 min 
DL-ethyl 3-aiaino-3-(l,3-dichlorophenyl) propionate 
hydrochloride (1.1 g, 0.5 mmol) was added followed by NMM 
(2.0 mL) . After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
( water/ acetonitrile) to result in a white solid (1.2 g) . 
MS and H-MMR were consistent with the proposed structure. 



Step E 



25 



30 




H H 
CON^^CO 




CO2H 



DL-ethyl 3-amino-3-(l,3-dichlorophenyl) propionate 
adduct produced in Step D (500 mg) was dissolved in 
water/ acetonitrile (1:1), followed by the addition of 
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lithiiim hydroxide (100 lag) . The reacti n was allowed to 
stir at 25*C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trifluoroacetic acid was added 
until pH = 2, The product vas piurified by reverse phase 
5 chromatography (water/acetonitrile) to result in 250 mg of 
the title compound as a white solid. MS and H-NMR was 
consistent with the proposed structure. 
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Example 270 

Preparation of 3-chloro-/5-t [2-t C [3- 
t [ [ (phenylmethyl) amino) carbonyl] amino] phenyl ]- 
5 carbony 1 ] amino ] acetyl ] amino ] - 

benzenepropanoic acid, monohydrate 




N^N'-disuccinimidyl carbonate (DSC) (l.o g, 6.4 mmol) 
was added to the compound produce of Step c. Example 269 
(1.0 g, 0.4 mmol) in dry dimethylf ormamide (6 mL) followed 
by addition of dimethylaminopyridine (100 mg) . After a 
period of 20 minutes DL-ethyl 3-amino-3-(3-chlorophenyl) 
propionate hydrochloride (1.1 g, 0.5 mmol) was added 
followed by NMM (2.0 mL) . After complete reaction (1-16 
hours) the product was purified by reverse phase 
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chromatography (water/ acetonitr lie) to result in a white 
solid (0.9 9) » MS and H-NHR were c nsistent with the 
proposed structure*. 

5 Step B 

DL-ethyl 3-amino-3-(3-chlorophenyl) propionate adduct 
produced in Step A (500 mg) was dissolved in 
water /acetonitrile (1:1), followed by the addition of 
lithiiun hydroxide (100 mg) . The reaction was allowed to 

10 stir at 25»C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trif luoroacetic acid was added 
until pH » 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 350 mg of 
the title compound as a white solid. MS and H-NMR were 

15 consistent with the proposed structure. 
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Example 271 

< 

Preparation of t2-[ [ [3-[ [ [ (i-phenylethyl) - 
amino ] car bony 1 ] amino ] phenyl ) car bony 1 ] amino ] - 




Dimethylformamide (25 uL) was added to the phenyl 
carbamate tert-butyl ester from Step B of Example 266 

25 followed by a-methyl benzylamine (i.i equivalents). The 
reaction was heated at 70 with stiring for 2 hours and 
stirred at 25 *C for 1-2 hours. Water was added, the 
mixture partitioned between ethyl acetate, separated, 
washed with brine and dried over Na2S04. to give an oil 

30 (6 g) . MS and H-NMR were consistent with the proposed 
structure. 
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Step B 



5 




The compound produced in Step A (6g) was dissolved in 
10 methylene chloride (50 mL) . To this solution TFA (20 mL) 
was added. The solution was stirred for 12 hoiirs. The 
solvent was removed under reduced pressiire followed by 
addition of ether. The solid was filtered and dried in a 
vacuum oven for 1-2 hours. 

15 

Step C 



20 




N,N'-disuccinimidyl carbonate (DSC) (l.o g, 0.4 mmol) 
was added to the compound produced in Step B (l.o g, 0.4 
mmol) in dry dimethylformamide (6 mL) followed by addition 
30 of dimethylaminopyridine (100 mg) . After a period of 20 
minutes, DL-ethyl 3-amino-3-pyridylpropionate 
hydrochloride (l.l g, 0.5 mmol) was added followed by NMM 
(2.0 mL) . After complete reaction (1-16 hours) the 
product was purified by reverse phase chromatography 
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(water/acetonitrile) to result in a white solid (1.0 g) . 
MS and H-NMR were consistent with the proposed structure. 

step D 

5 DL-ethyl 3-ainino-3-pyridyl propionate adduct produced 

in Step c (500 mg) was dissolved in water/acetonitrile 
(1:1), followed by the addition of lithium hydroxide 
(100 mg) . The reaction was allowed to stir at 25«C, and 
monitored by HPLC. After complete hydrolysis (1-2 hours) 
10 trifluoroacetic acid was added until pH = 2. The product 
was purified by reverse phase chromatography 
(water/acetonitrile) to result in 150 mg of the title 
compound as a white solid. MS and H-NMR were consistent 
with the proposed structure. 

15 



wo 97/08145 PCT/US96/13500 

- 488 - 

Example 272 

4 

Preparation of i8-[ t2-[[[3-[[[[(lH-benzilaidazol-2-yl)- 
methy 1 ) amino ] Ccurbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
5 acetyl ] amino ] -3 , S-dichlorobenzenepropanoic 

acid, trifluoroacetate salt 



10 



15 



20 




25 Dimethylformeimide(25 mL) was added to the phenyl 

ccurbanate tert-butyl ester from Step B of Example 266, 
followed by addition of 2-aminomethyl benzimidazole 
(Aldrich) (1.1 equivalents). The reaction was heated to 
70 »c with stirring for 2 hours and stirred at 25 for 1-2 

30 hours. Water was added and the mixture partitioned between 
ethyl acetate, separated, washed with brine and dried over 
Na2S04 to give an oil (6 g). MS and H-NMR was consistent 
with the proposed structure. 
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C0N^^C02H 
H 



10 



The compound produced in Step A (6 g) was dissolved 
in methylene chloride (50 mL) • To this mixture* TFA 
(20 mL) was added. The mixture was stirred for 1-2 hours. 
The solvent was removed under reduced pressure followed by 
addition of ether. The solid was filtered and dried in a 
vacuum oven for 1-2 hoxirs. 
step C 



15 



20 



25 



30 




N,N'-disuccinimidyl carbonate (DSC) (1.0 g, 0.4 mmol) 
was added to the compoiind produced in Step B (1.0 g, 
0.4 mmol) in dry dimethylformamide (6 mL) followed by 
addition of dimethylaminopyridine (100 mg) • After a 
period of 20 minutes, DL-ethyl 3-amino-3-(l,3- 
dichlorophenyl) propionate hydrochloride (l.l g, 0.5 mmol) 
was added followed by NMM (2.0 mL) . After complete 
reaction (1-16 hours) the product was purified by reverse 
phase chromatography (water/ acetonitrile) to result in a 
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* 

whi^e s lid (0.8 g). MS and HNMR ver consistent with the 
prop sed structure. 

Step D 

5 DL-ethyl 3-ainino-3-(l,3-dichlorophenyl) propionate 

adduct produced in Step C (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25 ^C, and monitored by HPLC. After complete 
10 hydrolysis (1-2 hours) trif luoroacetic acid was added 

until pH e 2, The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 125 mg of 
the title compound as a white solid. MS and H-NHR were 
consistent with the proposed structure. 
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Example 273 

Preparation of i8-[[2-[t[3-[[[[.(3,5- 
dichloropheny 1 ) methyl ] amino ] carbony 1 ] amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] pyr idine-3 - 
propanoic acid^ trif luoroacetate salt 



CI 



10 




15 

Step A 

Ci 



20 




Dimethyl formamide (25 mL) was added to the phenyl 
carbamate tert-butyl ester from Step B of Example 266, 
followed by addition of 3 , 5-dichlorobenzyl amine 
(Lancaster) (1,1 equivalents). The reaction was heated at 
70*^0 with stiring for 2 hoizrs and stirred at 25«C for 1-2 
hoxirs. Water was added and the mixture partitioned between 
ethyl acetate, separated, washed with brine and dried over 
Na2S04. to give an oil (6 g) . MS and H-NMR was consistent 
with the proposed structure. 
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The compound produced in Step A (6g) was dissolved in 
10 methylene chloride (50 mL) . To this mixture TFA (20 mL, 
4N) was added. The mixture was stirred for 1-2 hours. 
The solvent was removed under reduced pressure followed by 
addition of ether. The solid was filtered and dried in a 
vacuum oven for 1-2 hours. 

15 



20 




N,N'-disuccinimidyl carbonate (DSC) (l.O g, 0.4 mmol) 
was added to the compound produced in Step B (1.0 g, 
0.4 mmol) in dry dimethylformamide (6 mL) followed by 
addition of dimethylaminopyridine (100 mg) . After a 
30 period of 20 minutes, DL-ethyl 3-amino-3-(pyridyl) 

propionate hydrochloride (1.1 g, 0.5 mmol) was added 
followed by NMM (2.0 mL) . After complete reaction (1-16 
hours) the product was purified by reverse phase 
chromatography (water/acetonitrile) to result in a white 
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solid (0.8 9). MS and H-NMR was consistent with the 
proposed structiire* 

Step D 

5 DL-ethyl 3-amino-3-(pyridyl) propionate adduct 

produced in Step C (500 ng) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) . The reaction was allowed to 
stir at 25«>C, and monitored by HPLC. After complete 
10 hydrolysis (1-2 hours) trif luoroacetic acid was added 

until pH » 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 125 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 

15 
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Example 274 



Preparation of 3-[ [2-[ [ [3-[ [ [ [ (3 , 5--dichlorophenyl) 
methyl ] amino] car bony 1 ] amino ] phenyl ] carbonyl ] - 
amino 3 acetyl] amino ]butanoic acid 



10 



15 



20 




step A 



COiH 




COf4^COa+ 



25 



30 



Dimethylformamide (25 mL) was added to the phenyl 
carbamate tert-butyl ester from Step B of Example 266, 
followed by addition of 3 , S-dichlorobenzyl amine 
(Lancaster) (1.1 equivalents). The reaction was heated at 
70*0 with stirring for 2 hours and stirred at 25»c for 1 2 
hours. Water was added and the mixtiire partitioned 
between ethyl acetate, separated, washed with brine and 
dried over Na2S04 to give an oil (6 g) . MS and H-NMR was 
consistent with proposed structure. 
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Step B 




H 



C0M,^^02H 



10 



15 



20 



25 



30 



The compound produced in Step A (6 g) was dissolved 
in methylene chloride (50 mL) . To this mixture TFA 
(20 mL) was added. The mixture was stirred for 
1-2 hours. The solvent was removed under reduced pressure 
followed by addition of ether. The solid was filtered and 
dried in a vacutim oven for 1-2 hours. MS and H-NMR was 
consistent with the proposed structure. 

Step c 




I Y Y^p2Et 



N,N'-disuccinimidyl carbonate (DSC) (i.o g, 0.4 mmol) 
was added to the compo\ind produced in Step B (1.0 g, 
0.4 mmol) in dry dimethylfomamide (6 mL) followed by 
addition of dimethylaminopyridine (100 mg) . After a 
period of .20 minutes DL-ethyl 3-amino-3- (methyl) 
propionate (Aldrich) (1.1 g, 0.5 mmol) was added followed 
by addition of NMM (2.0 mL) . After complete reaction 
(1-16 hours) the product was purified by reverse phase 
chromatography (water/acetonitrile) to result in a white 
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solid (0.8 g). MS and H-NMR were consistent with the 

« 

proposed structure. 
Step D 

5 DL-ethyl 3-amino-3 (methyl) propionate adduct produced 

in Step C (500 mg) was dissolved in vater/acetonitrile 
(1:1), followed by addition of lithium hydroxide (100 mg) • 
The reaction was allowed to stir at 25 ^C, and monitored by 
HFLC. After complete hydrolysis (1-2 hours) 
10 trif luoroacetic acid was added until pH « 2. The product 
was purified by reverse phase chromatography 
(water/acetonitrile) to result in 125 mg of the title 
compound as a white solid. MS and H-MMR were consistent 
with the proposed stxructiire. 
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15 



20 



25 



30 
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Example 275 

Of [2-t t [3-[ ( aminoiminomethyl) amino ]- 
phenyl ] carbony 1 ] amino) acetyl ] amino] -3 , 5-bis ( l-^methy 1- 
ethoxy) benzenepropanoic acid, trifluoroacetate salt 



NH2 




CO2H 



J.Pr 



CHO 




|.Pr— O 



To 3 , 5-dihydroxybenzaldehyde (1 0»g) in acetone (100 
mL) was added K2CO3 (20 g) and isopropyliodide (20 g) . The 
mixture was heated at reflux and stirred for 2 days. 
Water (250 mL) was added and the product extracted into 
ethyl acetate. The organic layer was separated, washed 
with water, brine and dried over Na2S04 to give 3,5- 
diisopropyloxyphenylcarboxaldehyde (12 g) as a dark oil. 
This material was used as is for the next step. MS and 
H-NMR were consistent with the proposed structure. 

step B 



HCI 



l-Pr— O 




CC)2Et 



O ' i-Pr 
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To 3,5--dilsopropyloxyphenylcarboxaldehyde (Step A) 
(10. 9) in ethan 1 (70 mL) was added ammoniuia acetate 
(12.5 g) followed by addition of ethyl hydrogen aalonate 
(6.0 g) . The reaction mixture was stirred at reflux for 5 
5 hours. The mixture vas cooled, and ethanol removed under 
reduced pressure. Aqueous HCl (100 mL) vas added and the 
mixture partitioned with ethyl acetate, the organic layer 
was discarded and the acid layer made basic with solid 
KjCOj. The resulting mixtiire was partitioned between 
10 methylene chloride (150 mL) , separated and dried over 
Na2S04. The solvent was evaporated to give DL ethyl-3- 
amino-3-(3,5diisopropylphenyl) propionate as an oil. 
Ether (100 mL) was added, followed by addition of HCl in 
dioxane (20 mL, 4N) and stirred vigorously for one hour. 
15 The HCl salt was collected by filtration (4.3 g). MS and 
H-NMR were consistent with the proposed structtire. 



20 



25 




N,N'-disuccinimidyl carbonate .(DSC) (1.0 g, 0.4 mmol) 
was added to the compound of Example M (1.0 g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by addition of 
30 dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL ethyl 3-amino~3-(3,5*diisopropyloxyphenyl) 
propionate hydrochloride (l.l g, 0.5 mmol) was added 
followed by addition of NMM (2.0 mL) . After complete 
reaction (1-16 hours) the product was purified by reverse 
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phase chromatography (water/ acetonitrile) to result in a 
white solid (0.8 g). MS and H-NMR were c nsistent with 
the proposed structure. 

5 Step D 

DL ethyl-3-amino-3- ( 3 , 5-diisopropyloxyphenyl} 
propionate adduct produced in Step c (500mg) was dissolved 
in water/ acetonitrile (1:1), followed by the addition of 
lithium hydroxide (lOO mg) . The reaction was allowed to 

10 stir at 25»C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) trifluoroacetic acid was added 
until pH - 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 625 mg of 
the title -compound as a white solid* MS and H-NMR were 

15 consistent with the proposed structure • 
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Example 276 

Preparation of /8- [ [ 2- [ [ [ 3- [ ( aminoiminomethyl) amino) - 
pHenyl ) carbonyl] amino] acetyl] amino] -3 ^ 5-clibromo-4- 
5 hydroxybenzenepropanoic acid, trifluoroacetate salt 



10 



20 




To 4-hydroxy-3,5-dibromoben2aldehyde (Aldrich) (10 g) 
in ethanol (70 mL) was added ammoniim acetate (2.5 
equivalents) followed by addition of ethyl hydrogen 

25 malonate (l.l equivalents). The reaction mixture was 

stirred at reflux for 5 hours. The mixture was cooled, and 
ethanol removed under reduced pressure. Aqueous HCl 
(100 mL) was added and the mixture partitioned with ethyl 
acetate. The organic layer was discarded and the acid 

30 layer made basic with solid K2CO3. The resulting mixture 
was partitioned between methylene chloride ( 150 mL) , 
separated and dried over Na2S04. The solvent was 
evaporated to give DL ethyl-3-amino-3-(4-hydroxy-3,5- 
dibromophenyl) propionate as a solid and was collected by 



wo 97/08145 



PCT/US96/13500 



- 501 - 

filtration (1.3 g). HS and H-NNR were consistent with the 
proposed structure. 

step B 



10 




OH 



N,N'-disuccinimidyl carbonate (DSC) (l«0 g, 0.4 ramol) 
15 was added to the compound of Example M (1.0 g, 0.4 mmol) 
in dry dimethylformamide (6 mL) followed by addition of 
dimethyleaninopyridine (100 mg) • After a period of 20 
minutes DL ethyl-3-amino-3-(4-hydroxy-3,5-dibromophenyl) 
propionate hydrochloride (1.1 g, 0.5 mmol) was added 
20 followed by addition of NMM (2.0 mL) . After complete 

reaction (1-16 hours) the product was purified by reverse 
phase chromatography (water/acetonitrile) to result in a 
white solid (.89 g). MS and H-NMR were . consistent with 
the proposed structure. 

25 

Step C 

DL ethyl-3-amino-3- ( 4-hydroxy-3 , 5-dibromophenyl) 
propionate adduct produced in Step B (500 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
30 addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25^C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added until pH « 2. The product was pxirified by reverse, 
phase chromatography (water/acetonitrile) to result in 425 
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mg of the title comp und as 
were consistent with the pr 



502 - 

a white solid • MS and H-NHR 
p sed structure. 
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Example 277 

Preparation of /5- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ) acetyl ] amino ] -3 , 5-dichloro-4 - 
5 hydroxybenzenepropanoic acid, trifluoroacetate salt 



15 Step A 



20 




OH 



To 4-hydroxy-3,5-dichloroben2aldehyde (Aldrich) 
(10 g) in ethanol (70 mL) was added ammonium acetate (2.5 
equivalents) followed by addition of ethyl hydrogen 
malonate (l.l equivalents). The reaction mixture was 
stirred at reflux for 5 hours. The mixture was cooled, 
and ethanol removed under reduced pressure. Aqueous HCl 
(100 mL) was added and the mixture partitioned with ethyl 
acetate. The organic layer was discarded and the acid 
layer made basic with solid KjCOj. The resulting mixture 
was partitioned between methylene chloride (150 mL) , 
separated and dried over Na2S04. The solvent was 
evaporated to give DL ethyl-3-amino-3-(4-hydroxy-3,5- 
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dichlorophenyl) propl nate as solid (2.5 g) . MS and H-MHR 
were consistent with the prop sed structure. 



5 



10 




N,N'-disuccinimidyl carbonate (DSC) (i.o g, 0.4 mmol) 
15 was added to the compound of Example M (1.0 g, 0.4 mmol) 
in dry dimethylf ormamide (6 mL) followed by addition of 
dimethylaminopyridine (100 mg) . After a period of 20 
minutes DL ethyl-amino-3-(4-hydroxy-3,5-dichlorophenyl) 
propionate hydrochloride (1.1 g, 0.5 mmol) was added 
20 followed by addition of MMM (2.0 mL) . After complete 

reaction (1^16 hours) the product was purified by reverse 
phase chromatography (water/acetonitrile) to result in a 
white solid (0.9 g). MS and H-NMR were consistent with 
the proposed structure. 

25 

Step C 

DL-ethyl-amino-3- (4-hydroxy-3 , 5-dichlorophenyl) 
propionate adduct prepared in Step B (500 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
30 addition of lithium hydroxide (100 mg) . The reaction was 

« 

allowed to stir at 25'*C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added until pH « 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 325 
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mg of the title c mpoiind as a white solid. MS and H-NHR 
were consistent with the proposed structure. 
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Example 278 

Preparation of ^-[[2-[[[3-[(5,6-dihydro-4H-thiazin-2-yl) 
amino] phenyl ] car bony 1 ] amino] acetyl ] amino] pyridine- 3 - 
propanoic acid, bis(trif luoroacetate) salt 



step ft 




The compound prepared in Exauaple 104 (2.0 g) was 
added to absolute ethanol (60 mL) in a Parr jar. 
Palladium on carbon 5% (500 mg) was added and the mixture 
was hydrogenolyzed under 50 psi in a Parr apparatus for a 
period of 2.5 hours. After complete reaction the 
palladium catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 
pressure and the seu&ple dried in vacuo. 



0- 
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Step B 




The compound prepared in Step A was added to 
acetonitrile (20 mL) followed by addition of 2 -methyl 
thiodihydro-l,3-thia2ine (2.0 g) [prepared according to J. 
15 Chem. Soc* Perkin Transaction, 1943, p. 243-245] and heated 
for 4 hours. After complete reaction water was added and 
the product was purified by reverse phase chromatography 
(water/acetonitrile) to result in a white solid (1.3 g) . 
MS and H-NMR were consistent with the proposed structure. 

20 

Step C 

DL-ethyl 3-amino-3 (pyridyl) propionate thiazine 
adduct prepared in Step B (700 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 

25 lithium hydroxide (100 mg) • The reaction was allowed to 
stir at 25''C, and monitored by HPLC. After complete 
hydrolysis (1-2 ho\irs) trif luoroacetic acid was added 
until pH » 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 520 mg of 

30 the title compound as a white solid. MS. and H-NMR were 
consistent with the proposed structure. 
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Example 279 



Preparation of /J- [ [ 2- [ [ [ 5- ( (aminoiminomethyl) amino] -2- 
hydroxyphenyl ] carbonyl ] amino] acetyl ] amino ] -3 , 5* 
5 dichlorobenzenepropanoic acid, trifluoroacetate salt 




Amino salicylic acid (10 g) , K2CO3 (10 g) , and 
20 di-tert*butoxycarbonate (12 g) were placed in a flask 

containing water/ acetonitrile (100 mL, (1:1) )• The coxirse 
of the reaction was monitored by RPHPLC. After complete 
reaction dilute aqueous HCl was added (pH ="4), the 
product was separated from mixture, and filtered resulting 
25 in a tan^red solid (15 g) . The compound was dried in an 
oven at 70*»C for 16 hoiars. MS and H-NMR were consistent 
with the proposed structure. 

step B 



30 
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N,N'-*disucclni]nidyl carbonate (DSC) (2.0 9, 0.8 nmi 1) 
was added to the N-Boc compound produc d in Step A (2.0 g, 
0,4 nmol) in dry dimethylformamide (4 inL) followed by 
addition of dimethylaminopyridine (100 ag) • After a 
5 period of 20 minutes, ethyl glycinate hydrochloride 

(2.1 g, 0.9 simol) was added followed by addition of DIEA 
(2.0 mL) . After complete reaction (2 hours) the product 
was extracted with ethyl acetate (100 mL) washed with 
aqueous HCl, brine and dried over Na2S04 to give a dark oil 
10 (2.5 g). KS and H-NHR were consistent with the proposed 
stiructure. 



Step C 



15 




H 

Ethyl glycinate N*Boc benzamide adduct produced in 
20 Step B (2 9) was dissolved in water/ acetonitrile (1:1), 
followed by the addition of lithiim hydroxide (200 mg) . 
The reaction was allowed to stir at 25 ^C, and monitored by 
HPLC. After complete hydrolysis (1-2 hours) hydrochloric 
acid was added until pH » 4. The product was extracted 
25 with ethyl acetate (100 mL) washed with aqueous HCl, brine 
and dried over Na2S04 to give a dark oil. The oil was 
vigorously stirred with ether to result in a solid (1.9 g) 
after filtration and dried in a vacum oven for 16 hours. 
MS and H-NMR were consistent with the proposed structure. 
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Step D 



5 




ci 



10 N,N'-disuccinimidyl carbonate (DSC) (l.O g, 0*4 omiol) 

was added to the glycine compound produced in Step C 
(1*0 g, 0.4 ssmol) in dry dimethylformamide (6 nL) followed 
by addition of dimethylaminopyridine (100 xng) • After a 
period of 20 minutes DL ethyl-3-amino-3-(3,5- 

15 dichlorophenyl) propionate hydrochloride (l.l g, 0.5 mmol) 
was added followed by addition of NMM (2.0 mL) • After 
complete reaction (1-16 hours) the product was purified by 
reverse phase chromatography (water/acetonitrile) to 
result in a white solid (0.9 g). MS and H-MMR were 

20 consistent with the proposed structure. 

Step E 



25 




30 The compound produced in Step D (6 g) was dissolved 

in methylene chloride (50 mL) . To this mixture 
HCl/dioxane (20 mL, 4N) was added. The mixture was 
stirred for 1*2 hours. The solvent was removed under 
reduced pressure followed by addition of ether. The 
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solvent was removed again irnder reduced pressure. The 
solid was purified by reverse phase chromat graphy 
(vater/acetonitrile) to result in a white solid (0.8 g) • 
MS and H-NMR were consistent with the proposed structure. 



Step f 




15 The aniline from step £ was dissolved into 

acetonitrile (20 mL) . To this mixture pyrazole 
carboxamidine hydrochloride (2 g) was added followed by 
addition of The mixture was heated at reflux for 4 

hours. After complete reaction (1-16 hotirs) the product 

20 was purified by reverse phase chromatography 

(water/acetonitrile) to result in a white solid (0.9 g) . 
MS and H*>NHR were consistent with the proposed structure. 

■ 

Step G 

25 DL-ethyl B-amino-a-CB^S-dichlorophenyl) propionate 

adduct produced in Step F (500 mg) was dissolved in 
water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) • The reaction was allowed to 
stir at 25 and monitored by HPLC. After complete 

30 hydrolysis (1-2 hours) trif luoroacetic acid was added 

until pH = 2. The product was purified by reverse phase 
chromatography (water/acetonitrile) to result in 125 mg of 
the title compound as a white solid. MS and H-NMR were 
consistent with the proposed structure. 
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Example 280 

Preparation of /J- [ [ 2- [ [ [ 3- [ [ (phenoxyasiino) - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ) acetyl ] amino ] - 
5 pyridine-3 -propanoic acid, trifluoroacetate salt 



10 



15 




To 0-phenyl hydroxyl amine hydrochloride (Fluka) 
(4 g) in acetonitrile was added 3-ethoxycarbonyl 
phenylisocyanate (Lancaster) (5 g) and NMM (1 equivalent) . 
The reaction was stirred for 1 hoiir at TO^'C. After 
25 complete reaction the solvent was removed under reduced 
pressure to give a solid mass. Water was added and a tan 
solid filtered (7.5 g). MS and H-NMR were consistent with 
. the proposed structure. 
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5 




The compound produced In Step A (7 g) was dissolved 
in water/ acetonitrile (1:1), followed by the addition of 

10 lithium hydroxide (49) • The reaction was allowed to stir 
at 25*0, and monitored by HPLC. After complete hydrolysis 
(4-6 hours) 10% aqueous HCl was added until pH = 2. The 
product was filtered to give a white solid (7 g) which was 
dried in a vacuum oven at 70^C for 16 hours. MS and 

15 were consistent with the proposed structiire. 

step C 



20 



25 




N,N'-disuccinimidyl carbonate (DSC) (1.4 g, 0.5 mmol) 
was added to the carboxylic acid-urea of O-phenyl hydroxyl 
amine produced in Step B and 3-ethoxycarbonyl 
30 phenylisocyanate [(A13)in Scheme V] (1.0 g, 0.5 mmol) in 
dry dimethylformamide (20 mL) followed by addition of 
dimethylaminopyridine (100 mg) . After a period of 1 hour 
gly-DL-ethyl 3-amino-3-(pyridyl) propionate hydrochloride 
(2.2 g, 0.7 mmol) in DMF/NHM (1:1) (5.0 mL) was added in 
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one portion. After complete reaction the product was 
piirified by reverse phase chromat graphy 
(water/acetonitrile) to result in a white solid (0.8 g) . 
HS and H-NMR were consistent with the proposed structure. 

5 

step D 

The compound produced in Step C (300 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
. addition of lithiiim hydroxide (100 ng) « The reaction was 
10 allowed to stir at 25 ^C, and monitored by HPLC. After 
complete hydrolysis (1*2 hours) trifluoroacetic acid was 
added until pH » 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 500 
mg of the title compound as a white solid. MS and H-MHR 
15 were consistent with the proposed structure. 
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Example 281 

Preparation of /8-[ [2-[ [ t3-[ [ [ (phenylamino) amino]- 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5 pyridine-3 -propanoic acid, trif luoroacetate salt 




To phenyl hydrazine hydrochloride (Aldrich) (3.5 g) 
in acetonitrile was added 3 -ethoxy carbony 1 phenyl isocyante 

25 (Lancaster) (5 g) and NMM (1 equivalents) . The reaction 
was stirred for 1 hoiir at 70®C. After complete reaction 
the solvent was removed under reduced pressure to give 
a solid mass. Water was added and the tan solid filtered 
(8.7 g). MS and H-NMR were consistent with the proposed 

30 structure. 
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one portion. After complete reaction the product was 
purified by reverse phase chromatography 
(water/ acetonitrile) to result in a white solid (0.8 g) • 
MS and H-*MMR were consistent with the proposed structure. 

5 

Step D 

The compound produced in Step C (300 mg) was 
dissolved in water/ acetonitrile (1:1), followed by the 
addition of lithitim hydroxide (100 mg) . The reaction was 

10 allowed to stir at 25 ^C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added until pH = 2. The product was purified by reverse 
phase chromatography (water/ acetonitrile) to result in 500 
mg of the title compoiind as a white solid* MS and H-KHR 

15 were consistent with the proposed structure. 
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Example 281 

Preparation of j8-[[2-[[t3-[[t (phenylamino) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino } - 
5 pyridine-3 -propanoic acid, trif luoroacetate salt 




To phenyl hydrazine hydrochloride (Aldrich) (3.5 g) 
in acetonitrile was added 3-ethoxycarbonyl phenyl isocyante 

25 (Lancaster) (5 g) and NMM (1 equivalents) • The reaction 
was stirred for 1 hour at lO^C. After complete reaction 
the solvent was removed under reduced pressure to give 
a solid mass* Hater was added and the tan solid filtered 
(8.7 g)« MS and H-NMR were consistent with the proposed 

30 structure. 
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Step B 



5 




CO2H 



The compound produced in Step A (5 9) was dissolved 
10 in water /acetonitrile (1:1), followed by the addition of 
sodium hydroxide (3 g) • The reaction was 
allowed to stir at 25 ^C, and monitored by HPLC. After 
complete hydrolysis (4-6 hours) 10% aqueous HCl was added 
until pH s 4. The product was filtered to give a yellow 
15 solid (3.2 g) and dried in a vacuum oven at 70^C for 16 
hours. MS and H-NMR were consistent with the proposed 
structure* 



Step C 




N,N'*disuccinimidyl carbonate (DSC) (500 mg, 0.5 
30 mmol) was added to the compoimd produced in Step B and 

3-ethoxycarbonyl phenyl isocyanate (1*0 g, 0.5 mmol) in dry 
dimethylformamide (20 mL) followed by addition of 
dimethylaminopyridine (100 mg) • After a period of 1 hour 
glycine-DL-ethyl 3-amino-3-(pyridyl) propionate 
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hydrochl ride (l.O g, 0.7 om 1) in DHF/NHM (1:1) (5.0 mL) 
was added in one portion. After complete reaction the 
product was purified by reverse phase chromatography 
(water/ acetonitrile) to result in a white solid (0.8g). 
5 MS and H-KHR were consistent with the proposed structure. 

step D 

The compound produced in Step c (300 mg) was 
dissolved in water/ acetonitrile (1:1), followed by the 

10 addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25«C, and monitored by HPLC. After 
complete hydrolysis (1*2 hours) trifluoroacetic acid was 
added until pH » 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 500 

15 mg of the title compound as a white solid. MS and H-NMR 
were consistent with the proposed structure. 
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Example 282 



Preparation of iS-t [2-[ [ [3-[ (5-amino-l,2,4-triazol-3-yl) 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5-- 
dichlorobenzenepropanoic acid, trif luoroacetate salt 



10 



H2hr NH 




CO2H 



15 



step A 



H 

CON^.^CQ2H 



20 Glycine (20 g, 266 mmol) was added to water (200 mL) , 

followed by addition of potassium hydroxide (20 g, 
357 mmol) and the mixture cooled to 0°c in an ice bath. 
To this mixture 3*nitrobenzoyl chloride (Aldrich) (20 
g,108 mmol) was added in acetonitrile (20 mL) drop-wise 

25 over a 10 minute period. After complete reaction (3-4 

hours) concentrated hydrochloric acid was added until pH»l 
followed by addition of saturated aqueous NaCl (75 mL) • 
The product was filtered, washed with water and air dried 
(22 g, 90% yield) . 
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5 




N,N'-disuccini]nidyl carbonate (DSC) (1.5 g, 0.7 nmol) 
10 was added to the compound produced in Step A (1.0 g, 0.4 
mmol) in dry dinethylforxaanide (6 mL) followed by addition 
of dimethylaminopyridine (100 mg) • After a period of 20 
minutes DL ethyl-3-amino-3-{3, 5-dichloroophenyl) 
propionate hydrochloride (1.1 g, 0.5 mmol) was added 
15 followed by addition of NHM (2.0 mL) • After complete 

reaction (1-16 hours) the product was isolated by adding 
water/ aqueous HCl (5 ml) and filtering product to result 
in a white solid (0.9 g). MS and H-NMR were consistent 
with the proposed structure. 

20 

Step C 



25 




The compound produced in Step B was subjected to the 
30 conditions described in Tetrahedron Letters, Vol. 25 1984, 
839-842 for the reduction of the nitro group. The 
reduction was preformed on 2 g of nitro compound. 
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5 




10 To the compound produced in Step C (2 g) isopropanol 

(20 mL) was added followed by addition of 
diphenoxycyanamine (1 g) (Aldrich) • The reaction was 
stirred for 1 hour at VO^'C. After complete reaction the 
solvent was removed under reduced pressure to give a solid 

15 mass. Ether was added and the tan solid filtered (3.2 g) • 
MS and H-NHR were consistent with the proposed structiire. 



20 




25 . . ■. 

To the compound produced in Step D (1 g) ethanol 
(10 mL) was added followed by addition of hydrazine 
(1.5 mL) (Aldrich). The reaction was stirred for 1 hour 
at 25**C. After complete reaction the solvent was removed 
30 under reduced pressure to give a solid mass. After 

complete reaction (1 hour) the product was ptirified by 
reverse phase chromatography (water/ acetonitrile) to 
result in a white solid (0.7 g). MS and H-NMR were 
consistent with the proposed structure. 
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Step P 

The c mp und. produced in Step E (300 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
addition of lithium hydroxide (100 ng) • The reaction was 
5 allowed to stir at 25^C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid was 
added until pH - 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 430 
mg of the title compound as a white solid. MS and R-NHR 
10 were consistent with the proposed structure. 
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Example 283 

ft 

Preparation of [2-[ [ [3-[ {l,2,3,4-tetrahydro-2,4; 
dioxopyrimidln-6-yl ) amino ] phenyl ] carbony 1 ] amino] - 
acetyl ] amino ] pyr idine-3 -propanoic acid , 

trif luoroacetate salt 



10 




NH NH 




TFA 



CO2H 



15 step A 



20 




CO2H 



25 



3*Aminobenzoic acid (4 9) was added to ethoxyethanol 
(4 mL) , followed by 6*-chloro uracil (4 g) , and heated to 
125 for 3-4 hours. The product was filtered, washed 
with ether and air dried (4.5 g) to give a tan solid. MS 
and H-NMR were consistent with the proposed structure. 



30 



step B 




Qj. H , 
CON.^C02-f- 
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N^N'-disuccinimidyl carb nate (DSC) (2 g, 0.7 mnol) 
was added to the compound produced in Step A (2.0 g, 0.4 
amol) In dry diaethylformamide (6 nL) followed by addition 
of dimethylaninopyridine (100 mg) . After a period of 20 
5 minutes tert-butyl glycine hydrochloride (l.i g, 0.5 nmol) 
was added followed by addition of DIEA (2.0 mL) . After 
complete reaction (2-3 hours) the product was isolated 
by extraction in ethyl acetate, washed with aqueous HCl, 
saturated KjCO,, brine and dried over Na2S04 to result in a 
10 yellow oil (3 g) • MS and H-NMR were consistent with the 
proposed structure. 

Step C 

O 



15 




20 The compound produced in Step B (2 g) was dissolved 

in methylene chloride (50 mL) . To this mixture TFA 
(20 mL) was added. The mixtiare was stirred for 12 hotirs. 
The solvent was removed under reduced pressure followed by 
addition of ether. The solid (1.8 g) was filtered and 

25 dried in a vacuum for 1-2 hours. MS and H-NMR were 
consistent with the proposed structure. 
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5 




TFA O 

N,N'-disuccinlmidyl carbonate (DSC) (1.5 g, 0.7 maol) 
10 was added to the coDpound produced in Step C of Example 
283 (1.0 q, 0.4 nmol) in dry di&ethylformamide (6 mL) 
followed by addition of dimethylaminopyridine (100 mg) • 
After a period of 20 minutes, DL ethyl-3-amino*3-(3- 
pyridyl) propionate hydrochloride (1.1 g, 0.5 mmol) was 
15 added followed by addition of NMH (2.0 mL) . After 

complete reaction (1-*16 hours) the product was purified by 
reverse phase chromatography (water/acetonitrile) to 
result in a white solid (0.9 g) • MS and H-NMR were 
consistent with the proposed structure. 

20 

Step E 

The compound produced in Step D (300 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
addition of lithium hydroxide (100 mg) • The reaction was 

25 allowed to stir at 25*>C, and monitored by HPLC. After 

complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added until pH » 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 430 
mg of the title compound as a white solid. MS and H-NMR 

30 were consistent with the proposed structure. 
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Example 284 

Preparation of 3,5-dichloro-j5-[ [2-[ [ [3-[ [l,2,3,4- 
tetrahydro•2 , 4-dioxopyriinidin-6-yl) amino ] phenyl ] - 
carbony 1 ] amino] acetyl ] amino ] benzenepropanoic acid 



O 




N,N'-disuccinimidyl carbonate (DSC) (0.6 g) was added 
to the compound from Step C of Example 283 (0*6 9,) in dry 
dimethylformamide (6 mL) followed by addition of 
dimethylaminopyridine (100 mg) • After a period of 20 
minutes DL ethyl-3-Mino-3-(3,5-dichlorophenyl) propionate 
hydrochloride (1.1 9, 0.5 mmol) was added followed by 
addition of NMM (2.0 mL) . After complete reaction (1-16 
hours) the product was purified by reverse phase 
chromatography (water/ acetonitrile) to result in a white 
solid (0.9 g). MS and H-*NMR were consistent with the 
proposed structvire. 
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The compoiind produced in Step A (200 ng) was 
dissolved in water /acetonitrile (1:1), followed by 
addition of lithium hydroxide (100 mg) • The reaction was 
5 allowed to stir at 25 •C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added until pH » 2. The product was purified by reverse 
phase chromatography (water/ acetonitrile) to result in 105 
mg of the title compound as a white solid. MS and H-NMR 
10 were consistent with the proposed structure. 
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Preparation of 3 , S-dichloro-jS- [ 1 2 - [ [ [ 3 - [ [ imino ( 1" 
piper idinyl ) methyl ) amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] benzenepropanoic acid , 

trif luoroacetate salt 



10 




TFA 



CO2H 



Stiep A 



15 




TFA 



02Et 



The above compoxind was prepared according to 
methodology of Example 24, substituting one equivalent of 
piper idine for benzylamine in Example 23, Step B, and an 
equivalent €unount of DL ethyl-3-amino-'3-*(3,5-* 
dichlorophenyl) propionate hydrochloride for DL ethyl-3- 
amino-3-(3-pyridyl) propionate dihydrochloride in Example 
1, Step C and further used in Example 1, Step D as 
described in Example 23, Step C. MS and H-NMR were 
consistent with the proposed structxire. 
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The compound . prepared in Step A (200 mg) vas 
dissolved in water/ acetonitrile (1:1), followed by the 
addition of lithium hydroxide (100 mg) . The reaction was 
5 allowed to stir at 25 ^C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid was 
added luitil pH » 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 105 
mg of the title compound as a white solid. MS and H-NMR 
10 were consistent with the proposed structure. 



wo 97/08145 



PCT/US96/13500 



- 529 - 
Example 286 

Preparation of jS* [ I 2- [ [ [ 3- [ [ben2oxazol-2-yl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] pyr idine-3 - 
5 propanoic acid, trif luoroacetate salt 

O 



10 




step A 

The compound prepared in Example 104 (2.0 g) was 
added to absolute ethanol (60 mL) in a Parr jar. 

15 Palladium on carbon 5% (500 mg) was added and the mixture 
was hydrogenolyzed imder 50 psi in a Parr apparatus for a 
period of 2.5 hours. After complete reaction the 
palladitam catalyst was removed by filtration through a 
plug of celite. The solvent was removed under reduced 

20 pressture and the sample dried in vacuo. 

Step B 



O 



25 




30 The compound prepared in Step A was dissolved in DMF 

(20 mL) . To this mixture 2-*chlorobenzoxazole (Aldrich) (2 
g) and K2CO3 (4 g) was added. The mixture was heated to 
70«C until the aniline was consumed. After complete 
reaction, the product was purified by reverse phase 
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chr xaatography (water/ acetonitrile) to result in 215 mg of 
the titl c mpound as a white solid. MS and H-NMR were 
consistent with the proposed structure, 

5 step c 

The compound prepared in Step B (200 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
addition of lithium hydroxide (loO mg) . The reaction was 
allowed to stir at 25»C, and monitored by HPLC. After 
10 complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added until pH - 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 185 
mg of the title compound as a white solid. MS and H-NMR 
were consistent with the proposed structiire. 
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Example 2fi7 



Preparation of /8-[[2-[[[3-[[5-phenyl-lH-iaiida2ol-2-yl) 
amino ] phenyl ] carbony 1 ) amino ] acetyl ] amino ] pyridine-3 - 
5 propanoic acid, trifluoroacetate salt 



10 TFA 



step A 



HCI • H2Nv.^xv>^ON,,^^02Et 



The compound prepared in Example M, Step B (5 g) was 
added to ethanol (100 mL) followed by dry HCI in dioxane 
(10 mL) . The mixture was heated to reflux for 2 hours. 
The solvent was removed under reduced pressure to give the 
ethyl ester (5.6 g). MS and H-NMR were consistent with 
the proposed structure. 



25 step B 




To the product of step A (3 g) acetonitrile (50 mL) 
was added followed by addition of bromoacetophenone 
(2.7 g) and DIEA (2 mL) . The mixture was heated for 2 
hours and the solvent removed under reduced pressxire. The 
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product was isolated by extract! n int ethyl acetat and 
dried over Na2S04 to give a dark red solid (5 g) . MS and 
H-NHR were consistent with the proposed structure. 



step c 




H H 



COjJ^OsH 



The compound produced in Step B (2 g) was dissolved 
in water/acetonitrile (1:1), followed by the addition of 
lithium hydroxide (100 mg) • The reaction was allowed to 
stir at 25»C, and monitored by HPLC. After complete 
hydrolysis (1-2 hours) aqueous HCl was added until pH » 7. 
The product was filtered and dried in an oven to result in 
2.6 g of a tan solid. MS and H-NMR were consistent with 
the proposed structure. 



Step D 




COizEt 



N,N'-aisuccinimidyl carbonate (DSC) (0.3 g, 0.7 mnol) 
was added to the compound produced in Step C (0.5 g, 0.4 
niaol) in dry dimethyl formamide (5 mL) followed by addition 
of dimethylaminopyridine (100 mg) . After a period of 20 
minutes, DL ethyl-3-amino-3-(3-pyridyl) propionate 
hydrochloride (l.l g, 0.5 mmol) was added followed by 
addition of NMH (2,0 mL) . After complete reaction (1-16 
hours) the product was purified by reverse phase 
chromaitography (water/acetonitrile) to result in a white 



wo 97/08145 



PCTAJS96/13500 



- 533 - 

solid (0.9 g) • MS and H-HHR were consistent with the 
prop sed structure. 

step E 

5 The compound produced in Step D (250 mg) was 

dissolved in vater/acetonitrile (1:1), followed by the 
addition of lithium hydroxide (100 mg) • The reaction was 
allowed to stir at 25^C, and monitored by HPLC. After 
complete hydrolysis (1*2 hours) trif luoroacetic acid was 
10 added until pH » 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 
110 mg of the title compoimd as a white solid. MS and 
H-NMR were consistent with the proposed structure. 
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Example 3aft 



Preparation of 3-[[2-[t[3-t(aminoiminomethyl) amino] 
phenyl ] carbony 1 ] amino ] acetyl ) amino ] -5- [ ( 3 , 5- 
dichlorophenyl) amino] -5-oxopentanoic 
acid, trifluoroacetate salt 



I J 



TFA 




20 




25 



A mixtiire of /S-amino glutaric acid (Sigma) (5 9) and 
trifluroacetic suihydride (Sigma) (20 mL) was stirred for 
1-2 hours at 25 "C. The solvent was removed under reduced 
pressure to leave an oil. To the oil was added ether 
(50 mL) and the product filtered (5 g) . MS and H-NMR were 
consistent with the proposed structure. 
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Step B 



5 




A DMF (20 xnL) mixture of the product from Step A and 
3^5 dichloroaniline (6 g) was stirred for 16 hours. After 
10 complete reaction aqueous HCl (100 mL) and ethyl acetate 
(100 mL) were added and the mixture, shaken and separated. 
The organic layer was washed with brine and dried over 
Na2S04 to give the acid amide (4 g) . MS and H-NMR were 
consistent with proposed structure. 

15 

Step C 



20 




The trif luoroacetate group of the product of Step B 
was removed by heating the compound produced in Step B 
with dilute ammonium hydroxide (10 mL in 50 mL water) . 
After complete reaction the mixtvure was acidified with 10% 
HCl and the product (2.5 g) was filtered. MS and H-NMR 
were consistent with the proposed structure. 
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S^eP D 



,C02Et 



10 



The compound produced in Step C (2 g) was added to 
ethanol (100 mL) followed by dry HCl in dioxane (10 aL) • 
The mixture was heated to reflux for 2 hours • The 
solvent was removed under reduced pressxire to give the 
ethyl ester (1.9 g) , MS and H-NMR were consistent with the 
proposed structure. 



15 Step E 



20 



25 



30 




N, N-disuccinimidy 1 carbonate (DSC) (0.6 g, 0.7 mmol) 
vas added to the compotind produced in Example Step A 
(0.6 g, 0.4 mmol) in dry dimethylformamide (5 mL) followed 
by addition of dimethylaminopyridine (100 mg) . After a 
period of 20 minutes the compound produced in Step D of 
Example 288 (0.7 g, 0.5 mmol) was added followed by 
addition of NMM (2.0 mL) . After complete reaction (1-16 
hours) the product was purified by reverse phase 
chromatography (water/acetonitrile) to result in a white 
solid (0.51 g). MS and H-NMR were consistent with the 
proposed structure. 
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Step F 

The compound produced in Step E (250 mg) was 
dissolved in water/ acetonitrile (1:1), followed by the 
addition of lithium hydroxide (lOO ng) • The reaction was 
5 allowed to stir at 25 •C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid was 
added until pH - 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in lio 
mg of the title compound as a white solid. MS and H-NHR 
10 were consistent with the proposed structure. 
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Example 289 

Preparation of /5-[ t2-[ [ [3-[ (aminoiminomethyl)amino]- 
5-carboxyphenyl ) carbonyl ) amino] acetyl ] amino ] pyridine- 
5 3-propanoic acid, bis(trif luoroacetate) salt 



10 



15 




CO2H 



step A 




C02Me 



20 N,N'-disuccinimidyl carbonate (DSC) (6.5 g) was added 

to methyl hydrogen 5-nitroisophthalate (5 g) in dry 
dimethylformamide (10 mL) followed by addition of 
dimethylaminopyridine (200 mg) . After a period of 20 
minutes tert-butyl /S-glycine (2.6 g) was added followed by 

25 addition of NHM (2.0 mL) . After complete reaction 

(4 hours) the product was isolated by extraction into 
ethyl acetate and dried over Na3S04 to result in a white 
solid (5.1 g). MS and H-NMR were consistent with the 
proposed structure. 




The compound produced in Step A (5 g) was dissolved 
in dioxane (50 mL) • To this mixture dry HCl (20 mL, 4N) 

10 was added. The mixture was stirred for 1-2 hours. The 
solvent was removed under reduced pressure followed by 
addition of ether and removal of the solvent under reduced 
pressiire. The solid was filtered to result in a white 
solid (4 g) and dried in a vacuim oven. MS and H-NMR were 

15 consistent with the proposed structure. 

step c 



20 




N,N-disuccinimidyl carbonate (DSC) (2 g) was added to 
25 the compound produced in Step B (2 g) in dry 

dimethylformamide (10 mL) followed by addition of 
dimethylaminopyridine (200 mg) . After a period of 20 
minutes, DL ethyl-3-amino-3-(3-pyridyl) propionate 
hydrochloride (1.6 g) was added followed by addition of 
30 NMM (2.0 mL) . After complete reaction (4 hours) the 

product was isolated by extraction into ethyl acetate and 
dried over Na2S04 to result in an oil (3 g) . MS and H-NMR 
were consistent with the proposed structure. 
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Step D 




H 



C02Me 




C02Et 



10 



The compound produced in Step C was subjected to the 
conditions discribed in Tetrahedron Letters, Vol. 25, 
1984, 839-842 to reduce the nitro group. The reduction 
was perfomed on 2 g of nitro compound to give 1 g of 
product. MS and H-NMR were consistent with the proposed 



15 Step E 



20 



25 




COjEt 



.TFA 



The compound produced in Step D was. guanidated 
according to the method in Example M on a 1 g scale and 
purified by reverse phase chromatography 
(water/acetonitrile) to result in lio mg of the title 
compound as a white solid. MS and H-NMR were consistent 
with the proposed structure. 



30 Step F 

The compound produced in Step E (100 mg) was 
dissolved in water/acetonitrile (1:1), followed by the 
addition of lithium hydroxide (loO mg) . The reaction was 
allowed to stir at 25*0, and monitored by HPLC. After 
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complete hydrolysis (1-2 hours) triflu r acetic acid was 
added until pH « 2. The pr duct was purified by reverse 
phase chromatography (vater/acetonitrile) to result in 110 
mg of the title compound as a white solid. MS and H-NMR 
5 were consistent with the proposed structure* 
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Example 29 n 



10 



Preparation of i8-[ t2-[ [ f 3-[ {aainoiminomethyl)amino]- 

5-carboxyphenyl J carbonyl] amino] acetyl Janino] -3 , 5- 
dichlorobenzenepropanoic acid, trifluoroacetate salt 




CO2H 



TFA 




CI 



15 



20 



25 



30 




H 



CP2Me 



N,N-disuccinimidyl carbonate (DSC) (65 g) was added 
to methyl hydrogen 5-nitroisophthalate (5 g) in dry 
dimethylformamide (10 mL) followed by addition of 
dimethylaminopyridine (200 mg) . After a period of 20 
minutes tert-butyl ^-glycine (2.6 g) was added followed by 
addition of NMM (2.0 mL) . After complete reaction 
(4 hours) the product was isolated by extraction into 
ethyl acetate ancf dried over Na2S04 to result in a white 
solid (5.1 g). MS and H-NMR were consistent with the 
proposed structure. 
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0N-.^C02H 
H 



C02Me 



The compound produced in Step A (5 g) was dissolved 
in dioxane (50 inL) • To this mixture dry HCl (20 mL, 4N) 

10 was added. The mixture was stirred for 12 hours* The 
solvent was removed under reduced pressure followed by 
addition of ether and removal of the solvent under reduced 
pressure. The solid was filtered to result in a white 
solid (4 g) and dried in a vacuum oven. MS and H-NMR were 

15 consistent with the proposed structure. 



St 




H H 
CON CO 




C02Et 



COaMe 

Cr ^ -CI 



25 N,N'-disuccinimidyl carbonate (DSC) (2 g) was added 

to the compound produced in Step B (2 g) in dry 
dimethylformamide (10 mL) followed by addition of 
dimethylaminopyridine (200 mg) . After a period of 20 
minutes DL-ethyl 3 -amino-3-( 3, 5 -dichlorophenyl) propionate 

30 hydrochloride (1.6 g) was added followed by addition of 
NMM (2.0 mL) . After complete reaction (4 hours) the 
product was isolated by extraction into ethyl acetate and 
dried over Na2S04 to result in an oil (3 g) . MS and H-NMR 
were consistent with the proposed structure. 
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10 




H H 




C02Et 



02Me 



The compbxmd produced in step C was subjected to the 
conditions discribed in Tetrahedron Letters, Vol. 25, 
1984, 839-842 to reduce the nitro group. The reduction 
was performed on 2g of nitro compound to give 1 g of 
product. 



15 



20 




C02Et 



TFA 



25 



The compound produced in Step D was guanidated 
according to the method in Example M on a 1 g scale and 
purified by reverse phase chromatography 
(water/acetonitrile) to result in lio ng of the title 
compound as a white solid. MS and h-NMR were consistent 
with the proposed structure. 
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The compoxind produced in Step E (loO mg) was 
dissolved in water /acetonitrile (1:1), followed by the 
addition of lithium hydroxide (lOO mg) . The reaction was 
allowed to stir at 25 and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid was 
added until pH » 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 25 
mg of the title compound as a white solid. MS and H-NMR 
were consistent with the proposed structure. 



20 
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Example 291 



10 



Preparation of [2-[ [ t3,5-bis£ (alainoiminomethyl)amino)- 
pheny 1 ] carbony 1 ] amino ) acetyl ] anino ] -3 , S-dichlorobenz ene- 
propanoic acid, bis (trifluoroacetate) salt 




Cp2H 



CI 



Step A 




C0N.^^02H 



Glycine (20 g, 266 mmol) was added to water (200 mL) , 
followed by addition of potassium hydroxide (20 g, 357 
mmol) and cooled to 0«C in an ice bath. . To this mixture 
3,5-dinitroben2oyl chloride (20 g, 108 mmol) was added in 
acetonitrile (20 mL) drop-wise over a 10 minute period. 
After complete reaction (3-4 hours) concentrated 
hydrochloric acid was added until pH=l. The product was 
filtered, washed with water and air dried (20 g) . MS and 
H-NMR were consistent with the proposed stiructure. 
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Step B 



5 




N,N'*disucciniiaidyl carbonate (DSC) (1*2 g) was added 
to the compound produced in Step A (2 g) in dry 

10 dimethylformaBiide (10 nL) followed by addition of 

dimethylsuninopyridine (200 xng) . After a period of 20 
minutes, DL ethyl 3-amino-3-(3,5 dichlor ©phenyl) 
propionate hydrochloride (1.2 g) was added followed by 
addition of NMH (2.0 mL) • After complete reaction 

15 (4 hours) the product was isolated by extraction into 

ethyl acetate and dried over Na2S04 to result in an yellow 
oil (2.1 g). MS and H-NMR were consistent with the 
proposed structure. 

* 

20 Step C 



25 




The compound produced in Step B was subjected to the 
conditions discribed in Tetrcihedron Letters, Vol. 25, 
30 1984, 839-842 to reduce of the nitro group. The reduction 
was performed on 2.5 g of nitro compound to give 2.1 g of 
the 3,5-dianilino derivative. MS and H-NMR were 
consistent with the proposed structure. 
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5 




NH2 



The compoxind produced in Step c was guanidated 
according to the nethod in Example M on a 2 g scale (using 
4 g of the guanidating agent) and purified by reverse 
phase chromatography (water/ acetonitrile) to result in 
800 ng of a white solid. MS and H-NMR were consistent 
with the proposed structure. 

Step E 

The compound produced in Step D (500 mg) was 
dissolved in water/ acetonitrile (1:1), followed by 
addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25»C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trif luoroacetic acid was 
added until pH = 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 
450 mg of the title compound as a white solid. MS and 
H-NMR were consistent with the proposed structure. 
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Example 292 

Preparation of /S-[ [2-[ [ [3-[ (aminoiminoinethyl)aiBino]-5- 
( tr if luoroacety 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoic acid, 
5 trifluoroacetate salt 



10 



15 



20 




A mixture of 5-amino-3-nitro benzoic acid (Lancaster) 
(3 g) and trifluroacetic anhydride (Sigma) (20 mL) in 
methylene chloride was stirred for 2 days at 25»C, The 
25 solvent was removed under reduced pressure to leave an 

oil. To the oil was added water (50 mL) and the product 
filtered (4.5 g) . The product was dried in an oven at 
70 for 16 hours. MS and H-NMR were consistent with the 
proposed structure. 
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Step B 




C0N^C02i- 



N,N'-disucciniaidyl carbonate (DSC) (3 g) was added 
to the compound produced in Step A (2.7 g) in dry 
dimethylformamide (4 mL) followed by addition of 
dimethylaminopyridine (200 mg) • After a period of 20 
minutes, tert-butyl glycine hydrochloride (2.7 g) was 
added followed by addition of MMH (2.0 mL) . After 
complete reaction (4 hours) the product was isolated by 
extraction into ethyl acetate and dried over Na2S04 to 
result in an yellow oil (3.3 g). MS and H-NMR were 
consistent with the proposed structure. 



Step c 




H 



The compound produced in Step B (3 g) was dissolved 
in methylene chloride (50 mL) . To this mixture TFA (20 mL) 
was added. The mixture was stirred for 12 hours. The 
solvent was removed under reduced pressure followed by 
addition of ether. The solid (2.7 g) was filtered and 
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dried in a vacuinn oven for 1-2 hours. MS and H-NMR were 
consistent with the proposed structure. 

Step D 




10 

N^M'-disucciniaidyl carbonate (DSC) (1.5 g) was added 
to the product of Step C (1.2 g) in dry dimethylformamide 
(10 mL) followed by addition of dimethylaminopyridine (200 
mg). After a period of 20 minutes DL ethyl 3-amino-3-(3^5 

15 dichlorophenyl) propionate hydrochloride (1.7 g) was added 
followed by addition of NMM (2.0 mL) . After complete 
reaction (4 hours) the product was isolated by extraction 
into ethyl acetate and dried over Na2S04 to result in an 
yellow oil (2.1 g). MS and H-NMR were consistent with the 

20 proposed structure. 

Step E 



25 




30 

The compound produced in Step D was subjected to the 
conditions discribed in Tetrahedron Letters, Vol. 25, 
1984, 839-842 to reduce the nitro group. The reduction 
was performed on 1.8 g of nitro compound to give 1.8 g of 
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5 



10 



15 



20 



25 



30 



the 3-anilino derivative. MS and H-NMR were consistent 
with the proposed, structure. 



Step F 




'XX 



The compound produced in Step E was guanidated 
according to the method in Example M on a 1.5 g scale 
(using 3 g of the guanidating agent) and purified by 
reverse phase chromatography (water/acetonitrile) to 
result in 750 mg of the above compound as a white solid. 
MS and H-NMR were consistent with the proposed structure. 

The compound produced in Step F (500 mg) was 
dissolved in water/acetonitrile (i:i), followed by the 
addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25 'C, and monitored by HPLC. After 
complete hydrolysis (1-2 hours) trifluoroacetic acid was 
added until pH = 2. The product was purified by reverse 
phase chromatography (water/acetonitrile) to result in 300 
mg of the title compound as a white solid. MS and H-NMR 
were consistent with the proposed structure. 
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Example 293 

Preparation of /3-[ [2-t [ t3-(acetylamino)-5- 
[ (aminoiminomethyl) amino ] phenyl ]carbonyl] amino]- 
5 acetyl ] amino] -3 ^ 5-dichlorobenzenepropanoic 

acid, trifluoroacetate salt 



10 



20 




I 



CF3 

A mixture of 5-amino-3-nitro benzoic acid (Lancaster) 
25 (5 g) and acetic anhydride (Sigma) (10 mL) in methylene 
chloride was stirred for 2 days at 25 The solvent was 
removed under reduced pressure to leave an oil. To the 
oil was added water (50 mL) and the product filtered 
(4.5 g) . The product was dried in an oven at 70^C for 16 
30 hours. MS and H-NMR were consistent with the proposed 
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Step B 



HN.COCH3 



N,N'-disucciniinidyl carbonate (DSC) (3 g) was added 
10 to the compound produced in Step A (3 g) in dry 
dimethylfonaamide (6 mL) followed by addition of 
dimethylaxttinopyridine (200 mg) . After a period of 20 
minutes tert-butyl glycine hydrochloride (2.1 g) was added 
followed by addition of NMM (2.0 mL) . After complete 
15 reaction (4 hotirs) the product was isolated by extraction 
into ethyl acetate and dried over Na2S04 to result in an 
yellow oil (3.3 g). MS and H-NMR were consistent with the 
proposed structure. 



20 step c 



25 



30 



H 



9 

HN-COCHs 

The compound produced in Step B (3 g) was dissolved 
in methylene chloride (10 mL) . To this mixture TFA (10 
mL) was added. The mixture was stirred for 12 hoxirs. The 
solvent was removed under reduced pressure followed by 
addition of addition of ether. The solid (3 g) was 
filtered and dried in a vacuxm oven for 1-2 hours. MS and 
H-NMR were consistent with the proposed structure. 
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10 



15 



N,N'-disucciniiaidyl carbonate (DSC) (1.5 g) was added 
to the product from Step C (1.2 g) in dry 
dimethylformcimide (10 mL) followed by addition of 
dimethylaninopyridine (200 mg) . After a period of 20 
minutes DL ethyl 3-amino-3-(3,5 dichlorophenyl) propionate 
hydrochloride (1.7 g) was added followed by addition of 
NMM (2*0 mL). After complete reaction (4 hours) the 
product was isolated by extraction into ethyl acetate and 
dried over Na2S04 to result in a tan solid (2 g) • MS and 
H-NMR were consistent with the proposed structure. 



20 




The compound produced in Step D was subjected to the 
conditions described in Tetrahedron Letters, Vol. 25, 
1984, 839-842 to reduce the nitro group. The reduction 
30 was performed on 1.5 g of nitro compound to give 1.5 g of 
the 3 -aniline derivative. MS and H-NMR were consistent 
with the proposed structure. 
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IH2 

KH 



PCT/US96/13500 



10 



The compound produced in Step E was guanidated 
according to the method in Example M on a 1.4 g scale 
(using 2 g of the guanidating agent) and purified by 
reverse phase chromatography (water/ acetonitrile) to 
15 result in 750 mg of the above compound as a white solid. 
MS and H-NMR were consistent with the proposed structvire. 

The compound produced in step F (300 mg) was 
20 dissolved in water/acetonitrile (1:1), followed by the 

addition of lithium hydroxide (100 mg) . The reaction was 
allowed to stir at 25 "C, and monitored by HPLC. After 
complete hydrolysis (1-2 hotirs) trif luoroacetic acid was 
added until pH = 2. The product was purified by reverse 
25 phase chromatography (water/acetonitrile) to result in 200 
mg of the title compound as a white solid. MS and H-NMR 
were consistent with the proposed structure. 
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To a 2L-3-neck round bottom flask equipped with 

10 mechanical stirrer was added i8~amino-3 , 5-dichloro- 

benzenepropanoic acid (52.78 g, 0.2255 mol) • The jS-amino- 
3,5-dichlorobenzenepropanoic acid was dissolved in 900 mL 
of acetone and 300 mL of water and sodium carbonate was 
added (3.0 eq., 71.70 g, 0.6765 mol). The pH = 10. The 

15 FMOC succinimidyl carbonate (Sigma Chemical Co., 1.0 eq., 
76.06 g, 0.2255 mol) was dissolved in 600 mL of acetone 
and added slowly to the basic aqueous solution via 
addition funnel over 45 minutes. The reaction was stirred 
for 16 hours at room temperature. HPLC analysis (Waters, 

20 C18, reverse phase, 25 cm column, 50-90% acetonitrile in 
water over 30 minutes) indicated that the /3-amino-3 , 5- 
dichlorobenzenepropanoic acid was consimed. The acetone 
was removed from the reaction mixtiire in vacuo. The basic 
ac[ueous phase was acidified to pH » 3 using 3.0 N 

25 hydrochloric acid. In a 2L separatory fimnel the acid 

layer was washed with IL of ethyl acetate, the water layer 
was removed and the organic layer was washed (2 x 250 mL 
water, 2 x 250 mL saturated sodium chloride) • The organic 
layer was dried (magnesium sulfate) , filtered and 

30 concentrated in vacuo to 300 mL. Petroleum ether was 

added (300 mL) and a white flocculent solid precipitated. 
After 24 hours of air drying, isolated 38.49 g as a first 
crop (38% yield) . The mother liquor was saved for future 
use. NMR (DMSO) : 2.62-2.72 (m, 2H) , 4.15-4.32 (m, IH) , 

35 7.21-7.40 (m, 5H), 7.45 (s, IH) , 7.60-7.70 (m, 2H) , 7.85 
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(d, j=7 Hz, 2H), 7.99 (d, j«=7 Hz, iH) . MS (FAB) m/e 

(relative intensity): 456.2 (20), 179 (100). 
Step B 




Wang resin (25.0 g, 28.0 mnol) was placed in a IL 3- 
neck round bottom f lasJc fitted with an overhead stirrer 
and nitrogen inlet. The resin was swelled with 250 mL of 
methylene chloride for 15 minutes then drained. The FMOC 
15 protected amino acid produced in Step A (25.66 g, 56.0 
mmol) was activated in a separate 500 mL round bottom 
flask by dissolving in methylene 

chloride/dimethylformamide (4:1, 125 mL) and adding 
diisopropylcarbodiimide (DIC, 8.77 mL, 56.0 mmol) via 

20 syringe, followed by addition of dimethylaminopyridine 
(DHAP, 0.342 g, 2.8 mmol). The solution was stirred at 
25*»C for 15 minutes, then added to the preswelled Wang 
resin. The slurry was stirred for 2 hours at 25«»c. The 
reaction was drained and washed with methanol (3 x 250 

25 mL), methylene chloride (3 x 250 mL) and diethyl ether (3 
X 250 mL) . The resin was then swelled in 250 mL of 
methylene chloride and drained. The activated product of 
Step A (12.83 g, 28.0 mmol, DIC, 4.36 mL, 28.0 mmol, DMAP, 
0.170 g, 1,4 mmol in 100 mL methylene 

30 chloride/dimethylformamide 4:1) was added to the swelled 
resin. The slurry was stirred at 25 for i hour. The 
resin was drained and washed as before. Elemental 
analysis calculated for resin bound material: 

Calculated: C, 81.31; H, 6.30; N, 1.05; CI, 5.33. 

35 Found: C, 79.03; H, 6.37; N, 1.16; CI, 5.74. 
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Step C 



5 




NI+FMOC 



The product of Step B (28.0 xnmol) was presvelled in a 

10 IL 3-neck round bottom flask equipped with overhead 
stirrer and nitrogen inlet using 250 nL of methylene 
chloride for 15 minutes. The solvent was drained and a 
20% piper idine/dimethy If ormamide solution (125 mL) was 
added and the slurry was stirred at 25 for 2 hours. The 

15 resin was drained and washed with dimethy If ormamide (3 x 
100 mL) , methanol (3 x 100 mL) methylene chloride (3 x 100 
mL) and diethyl ether (3 x 100 mL) . The resin was dried 
using house vacuum for 1 hour. An activated solution of 
FMOC-Glycine (20.81 g, 70.0 mmol, DlC, 10.95 mL, 70.0 

20 mmol, DMAP, 0*85 g, 7.0 mmol. In 150 mL methylene 
chloride/dimethylf ormamide, 4:1) was added to the 
preswelled resin via syringe and stirred at 25 for 2 
hours. The resin was drained and washed (methylene 
chloride, methanol and diethyl ether, each 3 x 100 mL) • 

25 The resin was preswelled with 250 mL of methylene chloride 
for 15 minutes, drained and a solution of activated FMOC- 
Glycine (10.45 g, 35.0 mmol, DIG, 5.42 mL, 35.0 mmol, 
DHAP, 0.42 g, 3.5 mmol in 100 mL methylene 
chloride/ dimethyl f ormamide 4:1) was added to the swelled 

30 resin via syringe. The slurry was stirred at 25 "^C for 1 
hour. The resin was drained and washed (methylene 
chloride, methanol, diethyl ether, 3 x 100 mL each). The 
resin was vacuxim dried for 1 hour. The Kaiser test 
(Kaiser, E., Color Test for Detection of Free Terminal 
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Amino Groups in the Solid-^Phase Synthesis f Peptides. 
Anal. Bi chem. 1970, 34, 595-598) indicated coupling was 
complete. 

5 Step D 



O 




In a 500 mL bottom flask equipped with magnetic 
stirrer, 3-amino-ben2oic acid (Aldrich, 10. 0 g, 50.8 mmol) 
was dissolved in 50 mL of dioxane and 133 mL of 10% sodium 
carbonate. The stirred solution was cooled to 0*C 

10 (ice/ water) and a solution of f luorenylmethyl 

chloroformate (13.78 g, 53.3 mmol, in 50 mL dioxane) was 
added dropwise over 15 minutes. The reaction was warmed 
to 25»C overnight. HPLC analysis (as described earlier) 
indicated that the starting material was consumed. 500 mL 

15 of water was added to the reaction mixture and a white 

precipitate formed immediately. The solid was collected, 
washed with 10% citric acid and dried under vacuum.' 
Isolated 15.23 g, (83.4% yield) of a white flocculent 
solid. NMR (DMSO): 4.18-4.25 (m, 3H) , 7.25-7.41 (m, 6H) , 

20 7.62-7.72 (m, 3H) , 7.89-7.90 (m, 3H) . MS (FAB) : product 
ion M+H observed at m/z 360. 
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Step E 



Q O 



5 




NH— FMOC 



10 20.0 g of the product of Step C {22.4 mmol) was 

preswelled in 500 mL of methylene chloride for 30 minutes. 
The solvent was drained and 250 mL of 20% 
piperidine/dimethyl formamide was added and allowed to 
stir at 25 »c for 40 minutes* The resin was drained and 

15 washed with dimethyl formamide, methanol, methylene 

chloride, and diethyl ether (each solvent, 3 x 150 mL) . 
The Kaiser test indicated the deprotection was complete. 
The resin was dried using house vacuum for 45 minutes. 
The resin was then preswelled using 250 mL of methylene 

20 chloride, drained and the activated product of Step D 

(13.54 g, 35.5 mmol, DIC, 5.55 mL, 35.5 mmol, DHAP, 0.88 
g, 7.2 mmol, in 100 mL methylene chloride/ dimethyl 
formamide 4:1) was added to the preswelled resin. The 
reaction was stirred for 16 hours at 25 •c. The resin was 

25 drained and washed as previously described. The Kaiser 
test indicated that the reaction was not complete. The 
coupling reaction was repeated, the resin was drained and 
washed. A repeat Kaiser test indicated that the coupling 
reaction was complete. A small portion of the resin was 

30 FMOC deprotected (30 minutes with 20% piperidine/dimethyl 
formamide) then cleaved off resin (1 hour with 95% 
trifluoroacetic acid/water) for NMR analysis. NMR (DMSO) : 
2.68-2.78 (m, 2H) , 3.88 (d, j=7 Hz, 2H) , 5.06-5.20 
(m, IH), 7.32-7.69 (m, 4H) , 7.54 (t, j=8 Hz, IH) , 7.76 
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(s, IH), 7.83 (d, j=8 HZ, IH), 8.57 (d, j=9 Hz, IH) , 8.87 
(t, j=9 HZ, IH). . 



9 ...i^ " J< 




The resin of Step E (2*0 g, 2.0 aanol) in a 100 wL 
rotmd bottom flask, was preswelled with 20 nL of dimethyl 

15 formamide, drained/ then treated with 20 mL of 20% 

piperidine/dimethyl formamide for 40 minutes at 25»C. The 
resin was filtered and washed with dimethyl formamide, 
methanol, methylene chloride and diethyl ether (3 x 10 mL, 
each). The Kaiser test was inconclusive, and the 

20 deprotection step and washings were repeated. The repeat 
Kaiser test was still inconclusive, and the material used 
as is. The 2.0 g of resin was split into two 1.0 g 
portions and placed into 2 dram glass vials. Dimethyl 
formamide (4.0 mL/vial) was added, followed by methyl 

25 isothiocyanate (1.4622 g, 20 mmol) . The vials were 

tightly capped and heated to 80 for 4 hours. The resin 
was filtered and washed with dimethyl formamide, methanol, 
methylene chloride, and diethyl ether (3 x 10 mL, each) . 
The resin was dried in vacuo. 
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Step G 



5 




The resin product from Step F was transferred to a 
10 fritted, 100 loL reaction vessel. The resin was swelled 
with methylene chloride (3 x 10 mL) and drained. In a 
separate vial 2-chloro-l-methylpyridinivaaiodide (Aldrich,' 
0.405 9, 1.58 umol) was dissolved in 5 nL of 
dimethylformsunide/methylene chloride 4:1 and added to the 
15 preswelled resin, followed by triethylamine (0.441 mL, 

3.17 mmol) . The reaction slurry was stirred for 8 hours 
at 25^ c. The resin was drained, and washed with 
dimethylformamide and methylene chloride (3 x 10 mL 
each) . The resin was dried In vacuo. 

20 

Step H 



O O HN— 



25 




. The resin product from Step G (0.666 g, 0.7 mmol) was 
30 transferred to a 15 mL fritted vessel and suspended in 3.5 
mL of dimethylformamide/methylene chloride (1:1). 
Methylamine (2.0 M in tetrahydroftiran, 4.4 mL, 8.8 mmol) 
was added to the resin slurry and allowed to stir at 25 ®C 
for 16 hours. The resin was drained, and washed with 
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diaethylformamide, methanol/ methylene chl ride and 
diethyl ether (3 x 10 mL each) . The resin was dried in 
vacuo for 1 hour. 

step I 




The resin product from Step G (0.666 g, 0.7 mmol) was 
transferred to a 15 mL fritted vessel and suspended in 3.5 
mL dimethylformamide/methylene chloride (1:1). Ethylamine 
(2.0 M in tetrahydrofuran, 4.4 mL, 8.8 mmol) was added to 
the resin slurry and allowed to stir at 25 for 16 hours. 
The resin was drained, and washed with dimethylformamide, 
methanol, methylene chloride and diethyl ether (3 x 10 mL 
each) . The resin was dried in vacuo for 1 hour. 

Step J 
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The resin product from Step G (0.666 g, 0.7 mm 1) was 
transferred to a 15 mL fritted vessel and suspended in 3.5 
mL dimethylf ormamide/methylene chloride (1:1). 
Isopropylamine (0.749 mL, 8.8 mmol) was added to the resin 
5 slurry and allowed to stir at 25*C for 16 hours. The 
resin was drained, and washed with dimethylformamide, 
methanol, methylene chloride and diethyl ether (3 x 10 mL 
each) • The resin was dried in vacuo for 1 hoiur. 
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Examnle 

Preparation of (±) 3,5-dichloro-j?-[[2-[[[3- 
( [ (methylamino) (methy limino) methyl] amino ]- 
phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid. 



0 



5 




.TFA 



The resin product from Step H was treated with 2.5 mL 
of 95% trifluoroacetic acid/water for 1 hour at 25«C. The 
filtrate was collected. The resin was washed with 2x1 
mL of 50% trifluoroacetic acid/methylene chloride and the 
filtrate collected. The resin was washed once more with 1 
mL of methylene chloride. All filtrates were combined 
into a tared 2 dram vial and concentrated under nitrogen 
flow. Toluene (1 mL) was added to aid in removing excess 
trifluoroacetic acid, and the sample was concentrated 
again under nitrogen. Lastly methylene chloride (l mL) 
was added and the sample was reconcentrated to give 
198.3 mg of a golden oil. HPLC (as described earlier, 
220 nM) shows a 91% pure major peak. NMR (DMSG) : 2.72 

(d, j=7Hz, 2H), 2.79 (s, 6H) , 3.87 (d, j=7 Hz, 2H) , 5.11- 

5.20 (m, IH), 7.30-7.58 (m, 5H) , 7.70-7.80 (m, 4H) , 8.55 

(d, j«8 HZ, IH), 8.76 (t, j=3Hz, IH) , 9.39 (s, IH) . 
MS(ES): product ion observed at m/z 480. 
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Example 29S 

Preparation of (±) 3,5-dichlorof-/S-( [2-[ [ [3- 
[ t (ethylamino) (methylimino) methyl] amino]- 
phenyl ] carbonyl ] amino] acetyl ] amino] - 
benzenepropanoic acid, 
trif luoroacetate salt 



10 




The resin product from Step I was treated with 2*5 mL 
of 95% trifluoroacetic acid/water for l hour at 25 »C. The 
filtrate was collected. The resin was washed with 2x1 
mL of 50% trifluoroacetic acid/methylene chloride and the 
filtrate collected. The resin was washed once more with l 
mL of methylene chloride. All filtrates were combined 
into a tared 2 dram vial and concentrated under nitrogen 
flow. Toluene (1 mL) was added to aid in removing excess 
trifluoroacetic acid, and the sample was concentrated 
again under nitrogen. Lastly methylene chloride (l mL) 
was added and the Scimple was reconcentrated to give 
261.2 mg of a golden oil. HPLC (as described earlier, 
220 nM) shows a 94% pure major peak. NMR (DHSO) : i.ii 

(t, j=7H2, 3H), 2.72 (d, J=7 hZ, 2H) , 2.79 (s, 3H) , 3.25- 
3.60 (m, 2H), 3.87 (d, j=7 Hz, 2H) , 5.02-5.20 (m, IH) , 
7.30-7.58 (m, 5H) , 7.70-7.85 (m, 4H) , 8.55 (d, j=8 Hz, 
IH), 8.76 (t, j=3Hz, IH), 9.40 (s, IH) . MS(ES) : product 

ion observed at m/z 494. 
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Example 296 



Preparation of (±) 3,5-dichloro-/J-([2-[[[3-[ [ [ (1- 
methy lethyl ) amino ] (methyl imino) methyl ] amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid, 
trif luoroacetate salt 



The resin product from Step j was treated with 2.5 mL 
of 95% trif luoroacetic acid/water for 1 hour at 25«'C. The 
filtrate was collected* The resin was washed with 2 x 

20 1 mL of 50% trif luoroacetic acid/methylene chloride and 
the filtrate collected. The resin was washed once more 
with 1 mL of methylene chloride. All filtrates were 
combined into a tared 2 dram vial and concentrated under 
nitrogen flow. Toluene (1 mL) was added to aid in 

25 removing excess trif luoroacetic acid, and the sample was 
concentrated again under nitrogen. Lastly methylene 
chloride (1 mL) was added and the sample was 
reconcentrated to give 330.3 mg of a golden oil. HPLC (as 
described earlier, 220 nM) shows an 89% pure major peak. 

30 NMR (DHSO): 1.15 (d, j=7H2, 6H) , 2.72 (d, j=7Hz, 2H) , 2.79 
(d, j=7 H2, 3H), 3.79-3.92 (m, 3H) , 5.05-5.20 (m, IH) , 
7.30-7.50 (m, 5H), 7.60-7.78 (m, 4H) , 8.55 (d, j=8 Hz, 
IH), 8.76 (t, j=3H2, IH), 9.40 (s, IH) . MS(ES): product 
ion observed at m/z 508. 



15 



10 



H 
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Examples 297--299 



Step A 




10 To a 50 nL roiind bottom flask equipped with magnetic 

stirrer was added 3--aminO'-3-(4-fluoro'-phenyl) -propionic 
acid, (0.300 g, 1»64 mmol). The propionic acid was . 
dissolved in 1 mL of acetone and 6 mL of water and sodium 
carbonate was added (0.53 g, 4.92 nnol) • The pH«10. The 



15 FMOC succinimidyl carbonate (Sigma Chemical Co., 0.553 g, 
1.64 maol) was dissolved in 6 mL of acetone and added 
slowly to the basic aqueous solution via addition funnel 
over 20 minutes. The reaction was stirred for 16 hours at 
room temperature. HPLC analysis (Waters, C18, reverse 

20 phase, 25 cm coliimn, 50-90% acetonitrile in water over 30 
minutes) indicated that the starting material was 

« 

consumed. The acetone was removed from the reaction 
mixture in vacuo. The basic aqueous phase was acidified 
to pH-3 using 3.0 N hydrochloric acid. In a 50 mL 

25 separatory funnel the acid layer was washed with 15 mL of 
ethyl acetate, the water layer was removed and the organic 
layer was washed (2 x 30 mL water, 2 x 30 mL saturated 
sodium chloride) . The organic layer was dried (magnesiiim 
sulfate), filtered and concentrated in vacuo. Petroleum 

30 ether was added (10 mL) and a white flocculent solid 
precipitated. After 24 hours of air drying, isolated 
0.582 g as a first crop (87.5% yield). The mother liquor 
was saved for future use. NMR (DMSO) : 2.55-2.75 (m, 2H) , 
4.10-4.30 (m, 3H), 4.85-4.95 (m, IH) , 7.12 (t, j«8 Hz, 
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10 



30 



2H), 7.24-7.42 (Xtt, 5H) , 7.64 (d, j=8 Hz, 2H) , 7.82-7,94 

(in, 3H). MS (FAB): product ion M+Li observed at m/z 412. 
Step B 




F 



Wang resin (0.60 g, 0.36 mmol) was placed in a 100 mL 
rotind bottom flask. The resin was swelled with 8 mL of 
methylene chloride for 15 minutes then drained. The FMOC 
15 protected amino acid of Step A (0.365 g, 0.9 mmol) was 
activated in a separate 25 mL round bottom flask by 
dissolving in methylene chloride/ dimethy If ormamide (4:1, 
19 mL) and adding diisopropylcarbodiimide (Die, 0.141 mL, 
0.90 mmol) via syringe, followed by the addition of 
20 dimethylaminopyridine (DMAP, 22 mg, 0.18 mmol). The 

solution. was stirred at 25 for 15 minutes, then added to 
the preswelled Wang resin. The slurry was stirred for 2 
hours at 25*C. The reaction was drained and washed with 
methanol (3 x 10 mL) , methylene chloride (3 x 10 mL) and 
25 diethyl ether (3 x 10 mL) . To ensure complete reaction, 

the coupling sequence was repeated. After drying in vacuo 
the resin was swelled with 8 mL of methylene chloride, 
drained and 8 mL of 20% piperidine/dimethylformamide was 
added and the slurry was stirred for 30 minutes. The 
resin was drained and washed as described previously. The 
resin was dried in vacuo for 1 hour. Elemental analysis 
calculated for resin bound material: 

Calculated: C, 88.23; H, 7.36; N, 0.76; F, 1.03. 
Found: C, 87.13; H, 7.31; N, 0.79; F, 1.06. 
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Step C 



O 



5 




F 

10 

The resin product from Step B was swelled with 8 mL 
of methylene chloride, then drained. An activated solution 
of FMOC-Glycine (0.267 g, 0.90 mmol, DIG, 0.140 mL, 0.90 
mmol, DMAP, 22 mg, 0.18 mmol. In 10 mL methylene 

15 chloride/dimethylformamide, 4:1) was added to the 

preswelled resin via syringe and stirred at 25 «C for 2 
hours. The resin was drained and washed (methylene 
chloride, methanol and diethyl ether, each 3 x 10 mL) . 
The resin was preswelled with 20 mL of methylene chloride 

20 for 15 minutes, drained £uid the coupling reaction was 
repeated to ensure complete reaction. The Kaiser test 
(Kaiser, £., Color Test for Detection of Free Terminal 
Amino Groupos in the Solid-Phase Synthesis of Peptides. 
Anal. Biochem. 1970, 34, 595-598) indicated the coupling 

25 was complete. The resin was then suspended in 8 mL of 20% 
piperidine/dimethylformamide for 30 minutes, drained and 
washed with dimethylformamide, methanol, methylene 
chloride, and diethyl ether (3 x 10 ml, each) . The resin 
was dried in vacuo for 1 hour. 

30 
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NH-FMOC 



In a 500 ttL round bottom flask equipped with magnetic 
stirrer, 3 -amino-benzoic acid (Aldrich, 10*0 50.8 mmol) 
was dissolved in 50 mL of dioxane and 133 mL of 10% sodiim 
carbonate. The stirred solution was cooled to 0*0 

10 (ice/water) and a solution of fluorenylmethyl 

chloroformate (13.78 g, 53.3 mmol, in 50 mL dioxane) was 
added dropwise over 15 minutes. The reaction warmed to 
25 overnight. HPLC analysis (as described earlier) 
indicated that the starting material was consumed. 500 mL 

15 of %rater was added to the reaction mixture and a white 

precipitate formed immediately. The solid was collected, 
washed with 10% citric acid and dried under vacuum. 
Isolated 15*23 g, (83.4% yield) of a white flocculent 
solid. NMR (DMSO): 4.18-4.25 (m, 3H) , 7.25-7.41 (m, 6H) , 

20 7.62-7.72 (m, 3H) , 7.80-7.90 (m, 3H) . MS (FAB): product 
ion M+H observed at m/z 360. 



25 



30 




NH-FMOC 



The resin product from Step C was then preswelled 
using 10 mL of methylene chloride, drained and the 
activated product of Step D (0.343 g, 0.90 mmol, DIC, 
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0.141 xnL, 0.90 mmol, DNAP, 22 mg, 0.18 am 1, in 5 mL 
methylene chl ride/dimethylfonaamide 4:1) was added t the 
preswelled resin. The reaction was stirred for 16 hours 
at 25«C. The resin was drained and washed as previously 
5 described. The Kaiser test indicated that the reaction 
was not complete. The coupling reaction was repeated, the 
resin was drained and washed. A repeat Kaiser test 
indicated that the coupling reaction was complete. The 
resin was dried in vacuo for 1 hour. 




F 

20 

The resin product from Step E was placed in a 100 mL 
round bottom flask, was preswelled with 10 mL of 
dimethy If ormamide , drained, then treated with 20 mL of 20% 
piperidine/dimethylformamide for 10 minutes at 25 •C. The 

25 resin was drained and the procedure was repeated. The 
resin was filtered and washed with dimethy If ormeunide, 
methanol, methylene chloride and diethyl ether (3 x 10 mL, 
each) . The Kaiser test indicated that the deprotection 
step was complete. The resin was placed into a glass 2 

30 dram vial with dimethy If ormamide (8.0 mL) , followed by 
methyl isothiocyanate (0.526 g, 7.2 mmol). The vial was 
tightly capped and heated to 80*C for 4 hours. The resin 
was filtered and washed with dimethylf ormamide, methanol, 
methylene chloride, and diethyl ether (3 x 10 mL, each) . 
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The resin was dried in vacuo. Elemental analysis 
calculated f r resin b und material: 

Calc'd: C, 83.56; H, 6.46; N, 2.19; F, 1.03; S, 1,35. 
Found: C, 82.32; H, 6.67; N, 2.53; F, 1.02; S, 1.44. 

5 

Step G 

The resin product from Step F (100 mg, 0^06 nmol) was 
transferred to a 2 dram glass vial. The resin was swelled 
with methylene chloride (3 x 1 mL) and drained. In a 

10 separate vial 2-chloro-l-methylpyridiniumiodide (Aldrich, 
18.4 mg, 0.072 mmol) was dissolved in 3 mL of 
dimethylformamide/methylene chloride 4:1 and added to the 
preswelled resin, followed by triethylamine (20.1 uL, 
0.144 mmol). The reaction slurry was stirred for 16 hours 

15 at 25*»c. The resin was drained, and washed with 

dimethylformamide, methanol, methylene chloride, and 
diethyl ether (3 x 4 mL, each) . The resin was dried in 
vacuo for 3 hours. The resin was treated with 95% 
trifluoroacetic acid (1.5 mL) for 1 hour. The resin was 

20 filtered and washed with 50% trifluoroacetic 

acid/methylene chloride (2 x 1.0 ml) followed by methylene 
chloride (1 x 1.0 mL). The filtrates were combined and 
dried in vacuo in tared 2 dram glass vials. 
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Preparation of (±) /S-[ [2-[ [ [3-[ [ (ethylamino) 
(methylimino) methyl ] amino] phenyl ] carbonyl ] - 
amino ] acetyl ] amino] -4 luorobenzene- 
propanoic acid, trif luoroacetate salt 

O O NhT^ 

.TFA 




15 



Isolated 28.1 mg of a golden oil. NHR (DMSO) : 1.13 
(t, j=7 Hz, 3H), 2.65-2.75 (m, 2H) , 2.76-2.85 (m, 3H) , 
3.25 (t, j=3Hz, 2H), 3.80-3.95 (m, 2H) , 5.10-5.21 (m, IH) , 
20 7.13 (t, j»8 Hz, 2H), 7.30-7.40 (m, 3H) , 7.52 (t, j=8 Hz, 
IH), 7.65-7.85 (m, 3H) , 8.49 (d, j=8 Hz, IH) , 8.71 (t, j=8 
Hz, IH) 9.40 (s, IH). HPLC (as described earlier, 220 nM) 
90.15% pure. MS (ES) : product ion observed at m/z 444. 
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Example 29a 



Preparation of (±) 4-fluoro-i8-[{2-[[[3-[t[(i- 
methylethyl) amino] (methylimino) methyl] amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid, 
trifluoroacetate salt 



Isolated 44.9 mg of a golden oil. nmr (DHSO) : 1.16 
(d, j=7 Hz, 6H), 2.61-2.70 (m, 2H) , 2.73-2.80 (m, 3H) , 
20 3.75-3.90 (m, 3H) , 5.10-5.21 (m, IH) , 7.11 (t, j=8 Hz, 
2H), 7.25-7.37 (m, 3H) , 7.49 (t, j=8 Hz, IH) , 7.59-7.82 
(m, 3H), 8.49 (d, j=8 Hz, IH) , 8.70 (t, j=3 Hz, IH) 9.40 
(s, IH) . HPLC (as described earlier, 220 nM) 98% pure. 
MS (ES) : product ion observed at m/z 458. 



10 




25 
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Example 299 

Preparation Of (±) 4-fluoro-/J-[[2-[ [ [3-[ [ [ (4- 
pyridinylmethyl) amino] (methylimino) methyl ] - 
5 amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

benzenepropanoic acid, trif luoroacetate salt 



10 



15 




Isolated 31.6 mg of a golden oil. NMR (OMSO) : 2.60- 

2.72 (m, 2H), 2. 81-2.89 (d, j=7 Hz, 3H) , 3.80-3.95 (m, 
2H), 4.61-4.80 (bs, 2H) , 5.10-5.21 (m, IH) , 7.01-7.22 (m, 
4H), 7.29-7.44 (m, 3H) , 7.50 (t, j=8 Hz, IH) , 7.65-7.85 

20 (m, 3H), 8.40-8.50 (d, j=8 Hz, IH) , 8.70-8.85 (m, 3H) , 

9.73 (s, IH) . HPLC (as described earlier, 220 nM) 98% 
pure. MS(£S): product ion observed at m/z 507. 



wo 97/08145 



PCT/US96/13500 



- 578 - 



The following compovmds are prepared acc rding to 
analog us solid-phase synthetic methods described in 
Examples 294-299. 




-TFA 



300 



CI 



H 



CI 



R4 R5 



301 



CI 



H 



CI 



-H 



CF^ 



302 



CI 



H 



CI 



-H 




.TFA 



303 



CI 



H 



CI 



-H 




.TFA 
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Example 
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Example 361 

Preparation of (±) ethyl 3,5-dichloro-j8-t [2-[[[3- 
t (1/ 4 , 5^ 6-tetrahydro-5, S-dimethylpyrimidin-a-yl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoate, trif luoroacetate salt 




To a suspension of the l-{3-carboxyphenyl)-2-thiourea 

15 (produced in Example 236, Step A) (10.00 g, 0.051 mol) in 
ethanol (100 mL) was added iodomethane (3.5 mL) and heated 
at 70 under nitrogen atmosphere for 2.5 hotxrs. The 
reaction mixture was concentrated under reduced pressure, 
the residue was triturated with ether containing 10% EtOAc 

20 (2 X 100 mL) and the supernatant decanted. The resulting 
solid was dried in vacuo for 2 hours, dissolved in DMF (75 
mL) and added dropwise to a solution of 2,2 dimethyl-1,3 
propanediamine (42 g, 0.41 mol) in DMF (20 mL) over a 
period of l hour. The resulting mixture was heated at 

25 80«^C under nitrogen atmosphere for 16 hours with 

simultaneous trapping of the methylmercaptan in 5% sodium 
hypochlorite solution, DMF was distilled in vacuo, the 
residue was dissolved in water (50 mL) and washed with 
diethyl ether (3 x 25 mL) . The aqueous phase was 

30 acidified with 2N HCl to. pH 4.0 when a white precipitate 
was obtained. It was filtered, washed with water and 
ether and dried to give the desired product 8.0 g (63%) 
as a white powder. ^H-NMR and MS were consistent with the 
structure. 
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5 




To a suspension of the HCl salt of Step A (1*0 g, 
0.0035 mol) in DMF (15 ml), was added N-methylmorphollne 

10 (0.46 mL) and cooled to -10 *C in an ice-salt bath. This 
reaction mixture was then treated with isobutyl 
chloroformate (0.45 mL) , stirred at -10 for 30 minutes, 
and a solution of the* amine generated by the addition of 
N-methylmorpholine (0.46 mL) to a solution of t- 

15 butylglycinate hydrochloride (0.6 g) in DMF (5 mL) at 0*C. 
The resulting reaction mixture was stirred at -10 •c for 1 
hour and at room temper atxire for 16 hours under argon 
atmosphere. DHF was distilled in vacuo, the residue was 
treated with 5% sodium bicarbonate (25 mL) and EtOAc (25 

20 mL) and stirred at room temperature for 30 minutes. A 
white precipitate was obtained. The precipitate was 
filtered, washed with water (2 x 20 mL) , and EtOAc (2 x 20 
mL) , and dried to give the desired compound, 0.58 g. (46%). 
*H-NMR and MS were consistent with the structure. 

25 



30 




HCl 
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The product of Step B (0.6 0.0017 mol) was 
suspended in dioxane (2.0 mL) and treated with 4N HCl in 
dioxane (0.9 nL) and stirred overnight at room 
temperature. The reaction mixture was diluted with 
5 diethyl ether, filtered, and the residue washed with 
diethyl ether (3 x 20 mL) . The resulting pale yellow 
solid was dried in a desiccator over NaOH pallets and used 
as such in the following step, without purification. 




To a suspension of HCl salt as prepared in Step C in DMF 
(10 mL), was added N-methylmorpholine (0.21 mL) and cooled 

20 to -lO^C in an ice-salt bath. This reaction mixture was 
then treated with isobutylchlorof ormate (0.24 mL) , stirred 
at -10«C for 30 minutes, and a solution of the amine 
generated by the addition of N-methylmorpholine (0.46 mL) 
to a solution of ethyl DL-3-amino-3-(3,5-dichlorophenyl)- 

25 propionate (produced as in Example l. Steps A and B 
substituting 3 , 5-dichloroben2aldehyde for 3 -pyridine 
carboxaldehyde) (0.6 g, 0.002 mol) in DMF (5 mL) at 0»C. 
The resulting reaction mixture was stirred at -10 •c for 1 
hoxir and at room temperature for 16 hours under argon 

30 atmosphere. DMF was distilled in vacuo, the residue was 
triturated with ether (2 x 25 mL) and the supernatent 
decanted. The insoluble residue was purified by reverse 
phase HPLC using a 30 minute gradient of 5-70% CH3CN in 
water at a flow rate of 70 mL/minute, The appropriate 



wo 97/08145 PCTAJ596A13500 

- 587 - 

fractions were combined and freeze dried to afford the 
desired TFA salt,, as a pale yell w powd r. ^H-NMR and MS 
were consistent with the structure. 
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Example 3fi2 

Preparation of (±) 3,5-dichloro-2-hydroxy-^-[ (2-[ [ [3- 
[(1,4,5^ 6-tetrahydro-5 , 5-diiaethylpyrimidin-2-y 1 ) - 
amino ] phenyl ] carbony 1 j amino ] acetyl ] amino ] - 
benzenepropanoic acid, trifluoroacetate salt 



10 




The above compotind was prepeured by coupling the 
product of Step C in Example 361 with the product of 
Example 440, Step A, as described in Example 361. The 
20 desired product was isolated by reverse-phase HPLC using a 
30 minute gradient of 5-70% CHjCN in water at a flow rate 
of 70 mL/minute. The appropriate fractions were combined 
and freeze dried to afford the desired TFA salt. *H-NMR 
and MS were consistent with the structure. 
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Example 363 



10 



15 



20 



25 



of [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -4 - 
fluorobenzenepropanoic acid. 




CO2H 



step A 

A mixture of 4-f luorophenyl bromide (10.0 g, 0.057 
mol), tert-butylacrylate (9.52 g, 0.074 mol) , palladium 
acetate (0.13 g, 0.00057 mol) , tri-para-tolyphosphine 
(0.87 0.0029 mol) and triethylamine (5.78 g, 0.057 mol) 
in 30 mL of DMF was heated at 120«C for 16 hours. The 
mixture was cooled and treated with 500 mL of water. The 
aqueous phase was extracted with ethyl acetate (3 x 200 
mL) and the organic layer was washed with brine, dried 
over magnesium sulfate and filtered. The filtrate was 
concentrated and the residue was ptirif ied by 
chromatography on silica gel (ethyl acetate/hexane, 1:9) 
to give 10.13 g of product as a yellow oil (80%). The NMR 
was consistent with the proposed structure. 
Analysis Calc'd. for CijHijFOj: C, 70.25; H, 6.80. 

Found: C, 69.77; H, 7.08. 



30 
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Step B 

The product from Step A (8.7 g, 0.039 mol) was 
treated^ with tert-butanol saturated with aamonia and 3 mL 
of acetic acid at 110 and 900 psi in a Parr shaker for 
5 48 hours. The mixture was filtered and concentrated. The 
residue was dissolved with 200 mL of cold IN HCl and 
extracted with ethyl acetate. The aqueous phase was then 
basif ied with potassium carbonate and extracted with 
methylene chloride (2 x 200 mL) . The combined extracts 
10 were washed with brine, dried over magnesium sulfate and 

filtered. The filtrate was concentrated to give 4.23 g of 
a yellow oil (41%) . The structural assignment was 
supported by the NMR spectriim. 

15 Step c 

To a solution of the compound of Example M (l.o g, 
0.0037 mol) in 10 mL of DMF was added N-methylpiperidine 
(0.42 g, 0.0037 mol) rapidly. The mixture was stirred at 
room tender ature for 20 minutes, then treated with 
20 isobutyl chloroformate at 0*C. After 15 minutes, a 

solution of the product from Step B in 3 mL of DMF was 
added. The reaction mixture was allowed to warm to room 
temperature and stirred overnight. Dimethylformamide was 
removed In vacuo and the residue was purified by reverse 
25 phase HPLC [acetonitrile/ water (containing 0.5% of TFA) ] 
to give 0.97 g of a pale yellow solid (44%): 
Analysis Calc'd. for C23H27N504F • 1 . 0 HjO-l.o TFA: 

C, 50.93; H, 5.30; N, 11.88. 
Found: C, 50.61; H, 4.92; N, 11.74. 

30 

Step D 

To a suspension of the product from Step C in 10 mL 
of methylene chloride at 0*»C was added 6 mL of TFA. The 
mixture was stirred at room temperature for 4 hours.. 
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Solvent was removed and the residue was purified by 
reverse phase HPLC [acetonitrile/vater (containing 0.5% of 
TFA)) to give 0.75 g of the title compound as a white 
solid (75%): 
5 Analysis Calc'd. for C,9H2oN504F-1.5 TFA: 

C, 46.16; H, 3.79; N, 12.23. 
Found: C, 45.86; H, 3.68; H, 12.23. 
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;aapj,e 



10 



15 



20 



Preparation of {±) t2-[ [ t3-[ (aminoiminomethyl) 
amino ] phenyl ] carbonyl] amino] acetyl ] amino] - 
lHr'imidazole->2*propanoic acid, 
tris(trifluoroacetate) salt 




CO2H 



Step A 

A solution of 2-imidazolecarboxaldehyde (6.0 g, 0.063 
mol) and (tert-butylcarbonylmethylene)triphenylphosphorane 
(29.4 g, 0.078 mol) in 150 mL of tetrahydrofuran was 
heated at 55 overnight. The clear solution was cooled 
and concentrated in vacuo. The residue was purified by 
chromatography on silica gel (ethyl acetate/hexane, 8:2) 
to give 9.7 g of product (l:i E/Z mixture) as a white 
solid (79%) : Analysis Calc'd. for CjoH^N^Oj: 

C, 61.84; H, 7.27; 14.42. 
Found: C, 61.52; H, 7.39; N, 14.21. 



25 



30 



To a suspension of prewashed sodium hydride (0.62 g, 
0.026 mol) in 40 mL of dry dimethylformamide was added the 
product from Step A slowly. After 30 minutes, 2- 
(trimethylsilyl)ethoxymethyl chloride was added and the 
reaction mixture was stirred at room temperature for 2 
hours. Water was added and the aqueous phase was 
extracted with ethyl acetate. The organic layer was 

» 

washed with brine, dried over magnesium sulfate and 
filtered. The filtrate was concentrated and the residue 
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purified by chromatography on silica gel (ethyl 
acetate/ hexane, 1:1) to give 3.54 g of E isomer as a 
colorless oil and 2.66 g of Z isomer as a white solid 
(73%) . Analysis Calc'd. for CjjHjgNjOjSi: 

5 C, 59.22; 8.70; 8.63. 

Found: C, 58.94; H, 9.12; N, 8.53. 

Step C 

To a solution of N-ben2yl(trimethylsilyl) amine 

10 (2.16 g, 0.012 mol) in 30 mL of dry tetrahydrofuran at 

-78 was added n-butyllithium (0.012 mol) slowly. After 
30 minutes, a solution of the product of Step B (2.6 g, 
0.008 mol) in 15 mL of tetrahydrofuran was added and the 
reaction mixture was stirred at this temperature for 2.5 

15 hours. The reaction was then quenched with a solution of 
acetic acid in tetrahydrofuran, followed by addition of 
satiirated sodium bicarbonate to pH 9. The aqueous phase 
was extracted with ethyl acetate and the organic layer was 
washed with brine, dried over magnesium sulfate and 

20 filtered. The filtrate was concentrated and purified by 
chromatography on silica gel (ethyl acetate/hexane, 6:4) 
to give 1.96 g of product as a clear oil (60%). 
Analysis Calc'd. for CasHpNjOjSi: 

C, 64.00; H, 8.64; N, 9.73. 

25 Found: C, 63.72; H, 8.85; N, 9.73. 

Step D 

To a solution of the product from Step C (5.4 g, 
0.0125 mol) and ammonium formamide (7.89 g, 0.125 mol) in 
30 150 mL of methanol was added Pd/C (170 mg) . The mixture 
was stirred at reflux for 3 hours. The catalyst was 
filtered through celite and the filtrate was concentrated. 
The residue was dissolved in 400 mL of water, saturated 
with potassium carbonate, extracted with ethyl acetate. 



_ 4 

WO 97/08145 PCT/US96/13500 

- 594 - 

The organic layer was washed with brine, dried ver 
magnesium sulfate. and filtered. The filtrate was 
concentrated to give 3.9 g of product as a colorless oil 
(91%) . The NNR spectrum indicated that the compound was 
5 of sufficient purity for the next step. 



step E 




O 

H 



■6 



Me 
Me 




15 The above compound was synthesized under the same 

conditions as described in Step C of Example 363. The 
crude product was purified by reverse phase HPLC 
[acetonitrile/ water (containing 0.5% of TFA) ] to give 
1.5 g of product as a yellow solid (60%): 
20 Analysis Calc'd. for Cj^,N705Si-2.5 TFA: 

C, 44.07; H, 5.19; 11.61. 
Found: C, 44.24; H, 5.14; N, 11.91. 



25 The title compoimd was obtained from the product of 

Step E following the procedure described in Step D of 
Example 363. The crude product was purified by reverse 
phase HPLC [acetonitrile/ water (containing 0.5% of TFA)] 
to give 0.35 g of the title compound as a yellow solid 

30 (24%): 

Analysis Calc'd. for C|4H,9N704 • 3 . 0 TFA: 

C, 36.93; H, 3.10; N, 13.70. 
Found: C, 37.76; H, 2.95; N, 14.22. 
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Example 365 

Preparation of (±) /5-[[2-[[[3-[{ amlnoiminomethy 1 ) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] aucaino ] - 




The above compound was made by following the reaction 
sequence described in Exeunple 364 Step A and Step C to 
Step F. The structure was confirmed by the NMR spectrum* 
Analysis Calc'd. for C|9H|7N504F4*1.5 TEA: 

C, 42.18; H, 2.98; N, 11.18. 
Found: C, 42.24; H, 3.07; N, 11.12. 



15 



20 
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Example 366 

Preparation of /3-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino J acetyl ) amino ] - 
«-5-bromothiophene«2-propanoic acid, 
trifluoroacetate salt, monohydrate 



10 



20 




15 



A solution of the product of t-butyl ester of the 
above compoxmd (prepared according to analoguous 
methodology as described herein) (i.o g, i.9i mnol) and 
trifluoroacetic acid (14,8 g, lo.o ml, 13»0 mmol) in 
dichloromethane (25 ml) was stirred at 0*>C for 30 minutes. 
The reaction mixture was allowed to warm to room 
temperatiire and stirred for 6 hours. The solvent was 
removed under reduced pressure. The crude product was 
25 purified by HPLC (acetonitrile, water, trifluoroacetic 

acid) to give pxire title compound (0.43 g, 38%) as a white 
solid. 

Analysis Calc'd. for CpHigN^O^SBr -CFaCOOH-HjO: 

C, 38.01; H, 3.53; 11.67; S, 5.34 
Found: C, 38.07; H, 3.23; N, 11.48; S, 4.99 
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Examnle 367 

Preparation of (±) 3,5-dichloro-/8-[ [2-[ [ [3- 
[(1,4,5, 6-tetrahydro-5 , 5-diiaethylpyrimidin- 
5 2 -y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 

amino] benzenepropanoic acid, 
trif luoroacetate salt 




The ethyl ester prepared in Example 361, Step D (0.22 
g) was hydrolyzed to the acid using IM LiOH, (1.8 mL) in 
20 acetonitrile (0.2 mL) , followed by acidification and 

purification by reverse-phase HPLC to give 0.18 g of the 
acid as pale yellow powder. NMR and MS were consistent 
with the structure. 
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Example 368 

Preparation of (±) 3-broiao-5-dichloro-2-hydroxy- 
/S-- [ [ 2- [ t [ 3- [ ( 1 , 4 . 5 , 6-tetrahydro-5 , 5- 
5 dimethylpyrimidin-2-:yl) amino ]phenyl]- 

carbony 1 ] sunino ] acetyl ] amino ] benzene- 
propanoic acid, trif luoroacetate salt 




The above compound was prepared by coupling the acid 
prepared in Example 361, Step C, (0.6 g) with the product 
20 of Example 233, Step B (0.5 g) according to the procedure 
described in Example 361. The desired product was 
isolated by reverse-phase HPLC to give 0.38 g of the above 
compotand as a pale yellow powder. *H NMR and MS were 
consistent with the structure. 
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Example 37p 

Synthesis of /3-[[2-[ [[3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ) amino ] acetyl ] amino J -2 • 
mercaptobenzenepropanoic acid, lithium salt 




Synthesis of S-Phenyl Thiocinnamate: A solution of 
cinnamoyl chloride (14.6 g, 87.68 mmol) in dichloromethane 
(100 mL) was added to a solution of thiophenol (9.55 g, 
86.68 mmol) and pyridine (7 mL) in dichloromethane (150 
mL) in an ice-water bath. After 18 hours at room 
temperature, the reaction mixture was washed with dilute 
hydrochloric acid (100 mL, IN), brine (100 mL) , dried 
(MgS04) and was concentrated to afford 19.0 g (91%) of the 
desired thioester as a crystalline solid. 

Step B 

Synthesis of Thiocoumarin: A mixture of S-phenyl 
thiocinnamate (14.0 g, 58.25 mmol) and aluminum chloride 
(39 g) was stirred and heated at 85«C for 3 hours. The 
hot reaction mixture was poured carefully over ice, then 
was extracted with ethyl acetate (3 x 300 mL) , washed with 
brine (200 mL) , dried (MgS04) and was concentrated. The 
residue was recrystallized from hexane-ethyi acetate to 
afford 5.2 g (52%) of the desired product as pale yellow 
crystals . 
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Step C 

Synthesis of 4-Amino-3,4-Dihydrothiocoumarin 
Hydrochloride Salt: Lithium hexamethyldisilazane (10.22 
mL, IN, 10.22 su&ol) was added slowly to a solution of 
5 thiocoumarin (1.41 g, 8.52 mmol) in tetrahydrofuran (20 
mL) at -78 •C. After 45 minutes, the reaction mixture was 
warmed up to 0*0, then was quenched with glacial acetic 
acid (0.511 g) . After 10 minutes, the reaction mixture 
was partitioned between ethyl acetate (100 mL) and sodium 

10 bicarbonate (lOO mL) . The organic layer was dried (MgS04) 
and was concentrated. The residue obtained was dissolved 
in ether (100 mL) and dioxane/HCl (20 mL, 4N) was added. 
The precipitate formed was filtered and the solid was 
dried in vacuo to afford (0.50 g, 27%) of the desired 

15 product as a yellow powder. 

step D 

A solution of m-giianidinohippuric acid (0.506 g, 
1.855 mmol) in dimethylformamide (5 mL) and 

20 methylmorpholine (0.187 g, 1.855 mmol) was cooled to 0*»C 
and was stirred for 15 minutes. Isobutylchloroformate 
(0.253 g, 1.855 mmol) was added in three portions. After 
10 minutes, 4-amino-3,4-dihydrothiocoumarin hydrochloride 
(0.404 g, 1.855 mmol) was added in one portion followed by 

25 N-methylmorpholine (0.187 g, 1.855 mmol). The reaction 

mixture was stirred for 18 hours at room temperature. The 
reaction mixture was concentrated and the residue was 
dissolved in tetrahydrofuran/ water (1:1, 5 mL) and was 
chromatographed (reverse phase, 95:5 water: acetonitrile 

30 over 60 minutes to 30:70 water: acetonitrile containing 

0.1% TFA) . The eluents were lybphilized to afford 0.300 g 
of the title compound as a pale yellow powder. 

Proton NMR and MS were consistent with the desired 
product. 
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Example 371 

Preparation of (±) i5-[2-[[t3-[ (alainoilaino1llethyl)- 
amino]phenyl] carbonyl] amino] acetyl) amino] -5- 
5 chloro-2-mercaptobenzenepropanoic acid, 

dilithium salt 



CI 



10 




15 Step A 

Synthesis of S-(4-Chlorophenyl) Thiocinnamate : A 
solution of cinnamoyl chloride (26«0 g, 156.3 mmol) in 
dichloromethane (100 mL) was added to a solution of 
thiophenol (22.6 g, 156.3 mmol) and pyridine (12.6 mL) in 

20 dichloromethane (200 mL) in an ice-water bath. After 18 
hours at room temperature, the reaction mixture was washed 
with dilute hydrochloric acid (100 mL, IN) , brine 
(100 mil) , dried (M9SO4) and was concentrated to afford 
41.0 g (96%) of the desired thioester as a crystalline 

25 solid. 

step B 

Synthesis of 6«Chlorothiocoumarin: A powdered 
mixture of S-(4-chlorophenyl) thiocinnamate (19.4 g) and 
30 aluminum chloride (52 g) was stirred and heated at 125 
for 3 hours. The hot reaction mixture was poured 
carefully over ice/ water, then was extracted with ethyl 
acetate (3x300 mL) , washed with brine (200 mL) , dried 
(MgS04) and was concentrated. The residue was triturated 
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with hexane/ethyl acetate to afford 2.0 g (14%) of the 
desired product as pale yellow crystals. 

Step C 

5 Synthesis of 4-amino-6-chloro-3,4-dihydrothioco\anarin 

hydrochloride salt: Lithium hexanethyldisilazane (6.4 mL, 
IN, 6.4 amol) was added slowly to a solution of 
6-chlorothiocouiaarin (1.05 g, 5.345 sdqoI) in 
tetrahydrofuran (20 nL) at -TS^c. After 45 minutes, the 

10 reaction mixture was warmed up to O^C, then was quenched 
with glacial acetic acid (0.321 g) . After 10 minutes, the 
reaction mixture was partitioned between ethyl acetate 
(100 mL) and sodium bicarbonate (100 mL) . The organic 
layer was dried (MgS04) and was concentrated. The residue 

15 obtained was dissolved in ether (100 mL) and dioxane/HCl 
(20 mL, 4N) was added. The precipitate formed was 
filtered and the solid was dried in vacuo to afford 
(0.80 g, 60%) of the desired product as a yellow powder. 

20 Step D 

A solution of m-guanidinohippuric acid (0.548 g, 2.0 
mmol) in dimethylformamide (5 mL) and N-methylmorpholine 
(0.220 mL, 2.0 mmol) was cooled to 0*0 and was stirred for 
15 min. Isobutylchloroformate (0.260 mL, 2.0 mmol) was 

25 added in three portions. After 10 minutes, 4-amino-6- 

chloro-3,4-dihydrothiocoumarin hydrochloride (0.50 g, 2.0 
mmol) was added in one portion followed by N- 
methylmorpholine (0.220 mL, 2.0 mmol). The reaction 
mixture was stirred for 18 hours at room temperature. The 

30 reaction mixture was concentrated and the residue was 
dissolved in tetrahydrofuran/water (1:1, 5 mL) and was 
chromatographed (reverse phase, 95:5 water: acetonitrile 
over 60 minutes to 30:70 water: acetonitrile containing 
0.1% TFA) . The eluents were basified with an aqueous 
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s lution of lithiiiai hydroxide and then vas lyophilized to 
afford 0.300 g f. the title c lop und as a pale yellow 
powder. 

MS and NMR were consistent with the proposed 
5 structure • 
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Example 372 

The following compoiinds are prepared according to the 
methodology described in Examples 370-371. 

5 



10 




O 



15 



20 



X»SH, 


* ^1 # Rj^Cl f Rj , I^=H 




; R,,R2*F; R3,R4=H 


X»SH, 


; Ri,R2=Me; R3,H4=H 


X»SH, 


? RuR2=CF3; R3,R4=H 




? RuRj-Br; 


X=SHj 


' Ri=H/R2=F; R3,R4=H 


X»SHj 


r R,«H, Rj«Br; Ra.R^^H 


X»SH; 


' R,=H, Rj^CFj; R^^H^^H 


X=SH; 


• R,=H, Ra^CHj; R3,R4=H 



25 



and the above compounds wherein R3 and R4 together are 
(CH2)3 or (CH,),. 
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EXAMPLE 374 



5 




Br 



10 The above compound is prepeured by reacting the 

compound prepared in Example 233, Step B with 3-guanidino- 
5-trif luoromethylhippuric acid (prepared according to the 
procedure of Example 38) using substantially the 
proportions and procedure of Example N, Step 3 and 

15 substituting 3 -guanidino-5<»tr if luoromethylhippuric acid 
hydrochloride for GIHA HCl. The desired product is 
isolated by C-18 RPHPLC* 

EXAMPLE 375 

20 



25 




The above compound is prepared using the procedure of 
30 Example 374 and substituting (RS)-4*-amino*6,8-dichloro- 
hydrocoumarin hydrochloride prepared in Example 237 for 
the compound of Example 233, Step B. The desired product 
is isolated by C-18 RPHPLC. 
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5 




The above compound is prepared using the procedure of 
10 Example 374 and substituting {RS)-4-amino-6-chloro- 

hydrocoumarin hydrochloride prepared in Exzunple 231 for 
the compound of Example 233, Step B. The desired product 
is isolated by C-18 RPHPLC. 

15 EXAMPLE 377 



20 




Br 



The above compound is prepared using the procedure of 
Example 374 and substituting the compound prepared in 
Example 227 for the compound of Example 233, Step B. The 
desired product is isolated by C-*18 RPHPLC. 
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EXAMPLE 37a 



5 




The above compound is prepared using the procedure of 
10 Example 374 and substituting (RS)-4-amino-6-nitro- 

hydrocoimarin hydrochloride prepared in Example 226 for 
the compound prepared in Example 233, Step B. The desired 
product is isolated by C-18 RPHPLC. 

15 EXAMPLE 379 



20 




The above compound is prepared from the product of 
Example 378 using the conditions of Example 234. The 
desired product is isolated by C-18 RPHPLC. 
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EXAMPLE 380 



5 




The above compound is prepared using the procedure of 
10 Example 374 and siibstituting the compound prepared in 

Example 235, Steps A-C and two equivalents of NMM in the 
coupling step for the compound prepared in Example 233, 
Step B and one equivalent of NMM. The desired product is 
isolated by C-18 RPHPLC. 

15 

EXAMPLE 381 



20 




The above compound is prepared using the procedxire of 
Example 374 and substituting (RS) -4-amino-6-methyl- 
hydrocotimarin hydrochloride (prepared in Example 88) for 
the compound prepared in Example 233, Step B. The desired 
product is isolated by C-18 RPHPLC. 
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EXAMPLE 382 
CF3 O 




The above compound is prepared using the procedure of 
Exsunple 374 and substituting (RS)*4-amino-hydrocovuaarin 
hydrochloride (prepared in Example 87) for the compoiind 
prepared in Example 233, Step B, The desired product is 
isolated by C-18 RPHPLC. 

EXAMPLE 383 




The above compoimd is prepared using the procedure of 
Example 374 and substituting (RS)-4-eunino-7-methoxy- 
hydrocoumarin hydrochloride (prepared in Example 222) for 
the compound prepared in Example 233, Step B. The desired 
product is isolated by C-18 RPHPLC. 
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EXAMPLE 384 




OCHd 



10 



15 



The above compoiind is prepared using the procedure of 
Example 374 and substituting (RS) -4-aiaino-8-methoxy- 
hydropsoralen hydrochloride (prepared in Example 223) for 
the compound prepared in Example 233^ Step B. The desired 
product is isolated by C-18 RPHPLC. 
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EXAMPLE 385 
CFs o 




Preparation of 




The above compound is prepared from 7^8- 
methylenedioxy-coumarin (which may be prepared from 7^8- 
dihydroxy-chromen-2-one according to P. Castillo, J.c. 
Rodriguez-Ubis, and F. Rodriguez, Synthesis, lo, 839-840 
(1986)) using the procedure of Example 233, Steps A and B. 

Step B 

The above Example compound is prepared using the 
procedure of Example 374, substituting the hydrochloride 
salt of the product of Step A for the compound prepared in 
Example 233, Step B. The desired product is isolated by 
C-18 RPHPLC. 
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EXAMPLE 386 




10 Preparation of 



15 



20 




The above compound is prepared from 6,7- 
methylenedioxy-coumarin [which may be prepared from 6,7- 
dihydroxychromen-2-one according to Spaeth, et al., Chem, 
Ber., Tfl, 702 (1937)] using the procedure of Example 233, 
Steps A and B. 



25 



30 



Step B 

The above Example compound is prepared using the 
procedure of Example 374 and substituting the 
hydrochloride salt of the produ€:t of Step A for the 
compound prepared in Example 233, step B. The desired 
product is isolated by C-18 RPHPLC. 
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EXAMPLE 387 




The above compound is prepared from 5^6- 
20 methylenedioxy-coumarin [prepared from 5 , 6-dihydroxy- 

chromen-2-one according to P. Castillo, J.c. Rodriguez- 
Ubis, and F. Rodriguez, Synthesis JLfl, 839-840 (1986)] 
using the procedxure of Example 233, Steps A and B, 

25 Step B 

The above Example coumpound is prepared using the 
procedure of Example 374, substituting the hydrochloride 
salt of the hydrochloride salt of the product of Step A 
for the compound prepared in Example 233, Step B. The 
30 desired product is isolated by c-18 RPHPLC. 
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15 



20 
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EXAMPLE 388 



Step A 

Preparation of 





25 



30 



The above compound nay be prepared by reacting 
esculin (Aldrich, rendered substantially free from water 
of hydration by storage of p,Oj in a vacuum dessicator) 
according substantially to the procedure of s. Kato, et 
al.. Bull. Cheat. Soc. Jap,, 54, 6, 1981, 1895-1896, for 
the conversion of phenyl-o-D-glucoparanoslde to phenyl 
2,3,4, e-tetra-O-benzyl-o-D-glucoparanoside and 
substituting the appropriate molar quantities of reagents 
to effect complete conversion of esculin to the above 
compound. The desired product may be isolated by standard 
silica gel chromatography or by preparative c-18 RPHPLC. 
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The above compound is prepared using the procedure of 
Example 233, Step B and substituting the product of Step A 
15 for the product of Example 233, Step A. 

Step c 



20 



25 




The above compound is prepared using the procedure of 
30 Example 374, siibstituting the hydrochloride salt of the 
product of Step B for the compound prepared in Example 
233, Step B. The desired product is isolated by C-18 
RPHPLC. 
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10 



15 



20 




"V— N 

H2N H o 



The above compound is prepared by taking the product 
of Step C, dissolving in a suitable solvent (e.g. aqueous 
ethanol) , transferring to a Fischer-Porter pressure bottle 
equipped with an inlet and outlet valve, pressure gauge 
and pressure relief valve and removing the benzyl groups 
by standard catalytic hydrogenolysis procedure: 5% Pd on 
csurbon catalyst and hydrogen atmosphere \mtil the 
debenzylation reaction is sxibstantially complete. The 
desired product is isolated by C-18 RPHPLC. 
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The above compound is prepared using substamtially 
the procedure of Example 235, Steps A-C. 

Step B 

The above Example compound is prepsured using 
substantially the procedure of Example 235, Steps D and E 
and is isolated using preparative C-18 RPHPLC. 
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EXAMPLE 39Q 




Step A 

10 Preparation of 4-chloro-2-iodophenol 



15 




20 



The above coxnpound is prepared according to the 
procedxire of K.J. Edgar and S.N. Palling, J. Org, Cbem., 

55, 16, 1990, 5287-5291. 



25 



30 



Preparation of 5-chloro-3-iodosalicylaldehyde 



OHC 



OH 



CI 



4-chloro-2-iodophenol prepared in Step A is converted 
to the salicylaldehyde using the procedure of 
G. casiraghi, et al., j.c.S. Perkin I, 1978, 318-321. 
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15 
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Step C 

Preparation of 6-chloro'-8-iodocou]narin 




5-chloro-3-iodosalicylaldehyde is converted into the 
corresponding coumarin, 6-chloro-8-iodocouinarin, using 
substantially the procedure of Exanple 233, step A and 
substituting 5-chloro-3-iodo-salicylaldehyde for 3-broino- 
5-chlorosalicylaldehyde. The desired product may be 
isolated by standard silica gel chromatography or 
distillation* 



20 



25 



30 



Preparation of (RrS)-4-amino-6-chloro-8-iodo-hydrocoumarin 




The above compound is prepared using substantially 
the procedure of Example 233, step B and substituting the 
product of Step c for 3-bromo-5-chlorosalicylaldehyde to 
give the product as siibstantially pure hydrochloride salt. 
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Step E 

The above Example compotmd is prepared using the 
procedure, of Example 274 and substituting the product of 
Step D for the compound prepared in Example 233, Step B. 
5 The desired product is isolated by C-18 RPHPLC. 
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EXAMPLE 391 



5 




The above compound is prepared using substantially 
10 the procedure of Example 86, Step D, substituting 3- 

guanidino-5-trif luoromethylhippuric acid hydrochloride for 
GIHA HCl. The desired product is isolated by C-18 RPHPLC. 
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15 



Preparation of 
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EXAMPLE 392 





BOC 



I T 



I 

H 



The above compound is prepared using substantially 
the procedure of Example 235, step a, substituting BOC-L- 
aspartic acid-4-tert-butyl ester (Fluka) for 5- 
bromonlcotinic acid. 

step s 

Preparation of 



A 



O 



OH 

CF2CF3 



The above compound is prepared according to 
substantially the procedure of M.R. Angelastro, et al., j 
Med. Chem., 1994, 37, 4538-4554, substituting the product 
of Step A for Reference compound i{(S)-[l- 
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[ methoxymethy lamino) car bony 1 ] -2 -methy Ipr py ] carbamic acid , 
If l^diMthylethyl ester} and deprotecting according to* 
substantially the procedure employed for obtaining 
reference compound 3. to obtain the above compound as the 
HCl salt. 

Step C 

The above Example compound is prepared using 
substantially the procedure of Example 85, Step A, 
substituting the product of Step B for glycine t-butyl 
ester and substituting 3-guanidino-5- 

trifluoromethylhippxiric acid hydrochloride for GIHA HCl. 
The desired product may be obtained by C-18 RPHPLC. 
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, EXAMPLE 393 



10 



15 



20 



25 




Step 

Preparation of 3-N-t-Boc-aalno-4-hydiroxy-(3S) -butyric acid 
benzyl ester 

N-t-Boc-L-aspartic acid, /S-benzyl ester (lO.o amole) 
was dissolved in 10 mL of THP and added dropwise over a 
period of 30 minutes to a 0»c solution of BHj-THP (20 nL, 
20.0 mmole), under argon. After the mixture was stirred 
for an additional 1-2 hours at 0»c, the reaction was 
quenched by dropwise addition of io% acetic acid in 
methanol and the solvent evaporated. The oil residue was 
dissolved in ethyl acetate and extracted with IN HCl, 
water, and IM MH^HCOj. The ethyl acetate layer was dried 
(Na2S04) and volatiles evaporated to give an oil was 
crystallized from isopropemol/hexane (mp 56-57 "C) : »H NMR, 
CDCI3, S, 1.45 (s, 9H), 2.65 (d, 2H) , 3.68 (d, 2H) , 5.12 ' 
(s, 2H), 5.25 (m, IH), 7.35 (m, 5H) . 

Step B 

Preparation of 



30 



BOC 
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The 3-N-t-Boc-amino-4-hydr xy-butyric acid benzyl 
ester prepared in Step A was oxidized to the corresponding 
aldehyde using the following Swem oxidation conditions: 
oxalyl chloride (6.40 g, 20.72 nmole) vas dissolved in dry 
CH2CI2 (25 JUL) under argon and cooled to -63»C using a dry 
ice/chloroform bath. Dry DMSO (g, 41.4 amole) dissolved 
in CH2CI2 (12 nL) vas added in a dropwise fashion over 15 
minutes. The alcohol (6.40 g, 20.7 nanole) , dissolved in 
methylene chloride (50 mL) was then added over 10 minutes. 
After stirring the reaction mixture for an additional 10 
minutes, EtjN (11.6 mL, 82.9 mmole, 4.0 equivalents) in 
CH2CI2 (25 mL) was added over 15 minutes. The resulting 
mixture was stirred for 15 minutes and quenched by 
addition of water (31 mL) . The resulting slurry was 
poured onto hexanes (250 mL) and the organic layer washed 
with aqueous KHSO4. The aqueous layer was extracted with 
diethyl ether and the combined organic extracts were 
washed with saturated NaHCOj, dried (NajSO^) and evaporated 
to give 5.8 g of a light yellow oil which was 
substantially the desired aldehyde. A small portion was 
purified by flash chromatography (hexane: ethyl acetate, 
Merck 60 silica gel): *H NMR (300 MHz), CDCI3, 1-46 (s, 
9H), 2.95 (m, 2H) , 4.37 (m, IH) , 5.13 (s, 2H) , 5.62 (m, 
IH), 7.38 (m, 5H), 9.65 (s, IH) , MS(PAB+) 314.3 (M+Li) . 

Step C 

Preparation of 3-N-t-Boc-amino-4-hydroxy-4-phenyl-(3S)- 
butyric acid benzyl ester 

To a diethyl ether (150 mL) solution of aldehyde 
(5.0 g, 15 mmole) prepared in Step B at -40**C 
(acetonitrile/dry ice bath) was added in a dropwise 
fashion a 3.0 M solution of phenyl magnesium bromide in 
diethyl ether (10.8 mL, 32.6 mmole, 2 equivalents). The 
resulting mixture was stirred for 15 minutes and warmed to 
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room temperature. Aft r several minutes the mixture was 
poured into 1 U KjHPO^. The aqueous layer was extracted 
again with ether, the combined ether layers washed with 
aqueous NaHCO,, dried (Na,S04) and evaporated to give an 
5 oil (5.66 g) that was used in the next step without 
further purification: 'H NMR (300 MHz), CDClj, tf, 1.4 
(multiple singlets, 9H) , 2.65 (a, 2H) , 4.18 (m, IH) , 5.15 
(m, 2H), 7.4 (m, lOH); MS(PAB+) 392.4 (M+Li+) . 

10 Step D 

Preparation of 2-phenyl-3-N-t-Boc-amino-5-oxo-3S-furan 
The hydroxy-ester product of step c (5.31 g, 13.8 
mmole) was taken up in benzene (loo mL) a catalytic amount 
of camphor sulfonic acid was added and the solution 

15 refluxed (Dean-Stark) for five hours and the solvent 

removed. Conversion to lactone was 50% so the reaction 
was reconstituted and refluxed for a further 6 hours. 
Solvent was removed and the resulting oil taken up in 
ethyl acetate. The organic layer was washed with aqueous 

20 saturated NaHCO,, dried (IlajS04) and evaporated to give a 
mixture of the desired diastereomeric lactones as a 
viscous oil in a 2:1 ratio and benzyl alcohol: >H NMR (300 

MHz), CDCl,, S, 1.35, 1.45 (s, 2:1, 9H) , 2.75 (m, 2H) , 
4.5, 4.75 (m, 2:1, IH) , 4.7 (s, 2H) , 5.1 (m, IH) , 5,7 (d, 
25 IH), 7.35 (m, lOH); MS (FAB+) 284.6 (M+Li+) . 
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Step E 

Preparation f 2-phenyl-3-amino-5-oxo-3S-£urane, 
hydrochloride 



10 




The lactone (0.94 3.4 axmole) prepared in Step D 
was treated with 4 N HCl in dioxane (20 mL) at room 
temperatiire until gas evolution ceased. Excess HCl was 
15 removed by evaporation and the desired amino lactone 

isolated as a white crystalline solid that was dessicated 
(0.48 g, 66%}: >H NMR (300 MHz), d^ DMSO, 6, 3.05 (m, 2H) , 
4.4 (m, IH), 5.85 (d, IH), 7.4 (s, 5H) , 8.2 (bs, 3H) ; 
MS (FAB+) 178 (M+H+) . 



wo 97/08145 



PCT/US96/13500 



- 628 - 

Step P 

Preparati n of 




The above compoiind is prepared using substantially 
the procedure of Example 374, substituting the product of 
Step E for the compound prepared in Example 233, Step B. 
The desired product is isolated by c-l8 RPHPLC. 
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EXAMPLE 39A 



5 




The above coaipound is prepared following 
substantially the procedure of Example 393, substituting 
4-flttorophenyl magensium bromide for phenyl magnesium 
bromide in Step c. 

EXAMPLE 395 




The above compound is prepared following 
substantially the procedure of Example 393, substituting 
4-chlorophenyl magensium bromide for phenyl magnesium 
bromide in Step C. 
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EXAMPLE 396 



10 




15 



The above compoimd is prepared following 
substantially the procedure of Example 393, substituting 
4-bromophenyl magnesium bromide for phenyl magnesium 
bromide in Step C. 



EXAMPLE 397 



20 



25 




The above compoxind is prepared following 
substantially the procedure of Example 393, substituting 
vinyl magnesium bromide for phenyl magnesium bromide in 
Step c. 
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E3CAMPLE 398 




10 



The above compound is prepared following 
substantially the procedture of Example 393, substituting 
ethynylmagnesi\im bromide for phenyl magnesium bromide in 
Step C* 



15 



20 



EXAMPLE 3 99 




25 



The above compound is prepared following 
substantially the procedure of Example 393, substituting 
allylmagnesium bromide for phenyl magnesium bromide in 
Step C. 
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The above compound is prepared following 
siibstantially the procedure of Example 393, substituting 
cyclopentylmagnesitm bromide for phenyl magnesium bromide 
in Step C. 



EXAMPLE 4Q1 

O 




The above compound is prepared following 
substantially the procedure of Example 393, substituting 
phenylethynylmagnesium bromide for phenyl magnesium 
bromide in Step c. 
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EXAMPLE 402 



5 




10 The above compound is prepared following 

sxibstantially the procedure of Example 393, substituting 
methylmagnesium bromide for phenyl magnesium bromide in 
Step c. 

15 EXAMPLE 403 



20 




25 The above compoxind is prepcored following 

substantially the procedure of Example 393, substituting 
isopropylmagnesium bromide for phenyl magnesium bromide in 
Step C, 



30 
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0 



5 
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EXAMPLE 4 OA 




Preparation of 4-broiaomagnesium-l,2- 
(methylenedioxy ) benzene 



BrMg 




To 1.74 gm (0.072 mole) freshly-ground magnesium in 
100 mL dry THP in a 250 mL round bottom flask was added in 
a dropwise fashion 13.1 gm (0.062 mole) 4-bromo-l^2- 
(methylenedioxy) benzene in 50 mL dry THF. The reaction 
mixture was sonicated during the addition and the reaction 
temperature maintained below 50*»C by use of a water bath. 
Upon completion of reaction the mixture was filtered and 
used in the next step. 
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5 



10 




The above compound is prepared following 
substantially the procedure of Example 393, substituting 
15 the grignard of Step A for phenyl magnesium bromide in 
Example 393, Step C. 
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EXAMPLE 405 




Preparation of 



O 




The above compound is prepared according to the 
procedure of Example 55, step A, substituting methy 1-2- 
formylbenzoate for 2-furancarboxaldehyde. 

Step B 

Preparation of 




The above compound is prepared according to the 
procedure of Example 55, steps B and C, substituting the 
product of Step A for the product of Example 55, step A. 
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EXAMPLE 4Qg 



Step A 

10 Preparation of 




15 




20 The product of Exanple 393, step c is oxidized to the 

above ketone using the procedure of Example 393, step B. 

■ 



Preparation of 



25 



30 




The above product is prepared using the procedure pf 
Example 393, Step E using the product of step A above. 
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Step C 

Preparation of 




The Example compound is prepared using substantially 
the procedure of Example 374, substituting the product of 
Step B for the compound prepared in Example 233, Step B. 
The desired product is obtained by converting the benzyl 
ester to the corresponding carboxylic acid by hydrolysis 
using substantially the procedure of Example 4 and 
isolating the desired product by C-18 RPHPLC. 
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Example 4Q7-4J,4 

Using the procedure of Example 406, substituting the 
appropriate protected aspartyl alcohols prepared in 
5 Examples 394-403 for the aspartyl alcohol of Example 406, 
Step A, the following representative compounds are 
prepared: 
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Example 



HO-/ 




Preparation of 




Step A 

To the product of Example 23, Step A in DMF is added 
excess l,3-diamino-2-hydroxypropane and catalytic DMAP and 
the solution heated xmtil substantially complete 
conversion of the starting S-methylisothiouronium salt is 
achieved. The desired product may be isolated by 
precipitation of the zwitterion or by preparative C-18 
RPHPLC (for a related procedure see U.S. Patent 
2,899,426). After drying to remove water, the 
hydrochloride salt is formed by stirring the zwitterion in 
excess 4N HCl in dioxane (Aldrich) and isolating the HCl 
salt by filtration. 
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The eO^ove compound is prepared using substantially 
the procedure of Example 233^ substituting the product of 
Step A for GHIA hydrochloride in Example 233, Step C. 
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Example 



Using substantially the procedure -of Example 415, 
stibstituting the appropriate amine for (RS) -4-aiBino-6- 
chloro-S-bromo-hydrocouinarin hydrochloride the following 
representative compounds may be prepared: 



O 
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■ 

Example 44 Q 



CO2H 




Step A 




The above coapound was prepared using the procedure 
of Example 233, Steps A and B, substituting 3,5- 
dichlorosalicylaldehyde for 3-bromo-5- 
chlorosalicylaldehyde in Step A. NHR and MS were 
consistent with the proposed structure (HCl salt) . 

Step B 



O 

CI 



The above compound is prepared by treating the 
product of Step A with dry HCl gas in methanol in a 
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suitable reactor while maintaining vigorous stirring. 
Upon completion of reaction excess HCl is removed under 
vacuum and the solution concentrated to dryness. The 
crude product is used in the next step. Alternatively, 
5 the product may be isolated by C-18 RPHPLC and lyophilized 
to obtain substantially pure material. 



10 



15 




The above compound is prepared by taking the product 
of Step B and dissolving in DMF. To the stirred solution 
is added an eguimolar amount of both di-tert butyl 
dicarbonate and triethylamine with a catalytic amount of 
DMAP. Upon completion of the reaction volatiles are 
removed under vacuum and the product partitioned between 
dilute aqueous hydrochloric acid and ethyl acetate. The 
organic layer is washed with water, dried (Na2S04) and 
concentrated to provide substantially the above compound 
that may be employed in the next step without further 
purification. Alternatively, the product may be isolated 
by C-18 RPHPLC and lyophilized to obtain substantially 
pure material. 
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5 




The above compound is prepared by adding under an 
inert atmosphere an equivalent of acetic anhydride or 
acetyl chloride and an equivalent of triethylamine to a 
stirred solution of the product from step c in DMF. Upon 

15 completion of reaction volatiles are removed imder vacuum 
and the reaction residue partitioned betven dilute aqueous 
hydrochloric acid and ethyl acetate. The organic layer is 
washed with aqueous sodium bicarbonate, dried (Na^SO^) and 
concentrated to provide substantially the above coaqpound 

20 that laay be employed in the next step without further 

purification. Alternatively, the product may be isolated 
by C-18 RPHPLC and lyophilized to obtain substantially 
pure material. 

25 Step E 



O 



30 




CH3 
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The above compound is prepared by treating the 
product of step D with 4 N HCl in dioxane with vigorous 
stirring. Shortly after cessation of gas evolution excess 
HCl gas is removed in vacuo and the reaction mixture 
concentrated at less than about 40®C. The product is 
triturated with diethyl ether to obtain substantially the 
desired product. Alternatively, the product may be 
isolated by C-18 RFHPLC and lyophilized to obtain 
substantially pure mater. 

step F 



O 




The above compound is prepared according to the 
procedxure of Example 230, Step B, substituting the product 
of Step E for the product of Example 230, step A. 
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Example 441 



5 




The above compoiind is prepared by treating a DMF 
mixture of the compound of Example 225 with two 
equivalents of N-methylmorpholine and one equivalent of 
15 acetic anhydride or acetyl chloride. Upon completion of 
the reacation the desired product may be isolated by c-18 
RPHPLC and lyophilization. 

* 

Example 44::^ 

20 

O 



25 




The above compound is prepared by treating a DMF mixture 
of the compound of Example 225 with two equivalents of N- 
methylmorpholine and one equivalent of benzoic anhydride 
or benzoyl chloride. Upon completion of the reaction the 
desired product may be isolated by c-18 RPHPLC and 
lyophilization. 
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Example 443«Agp 
Using substantially the procedure of Example 230, 
Step B and substituting the appropriate amine for the 
product of Example 230, Step A, the following 
representative compounds may be prepared: 



O 
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Example 453>46Q 

Using the procedure of Example 393, substituting the 
appropriate amine hydrochloride for the product of Step E 
in Step P and substituting GIHA HCl.for 3^anidino-5- 
trifluoromethylhippuric acid in step p the following 
representative compounds may be prepared: 



Ex. 453 




Ex. 454 




Br 
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O 



Ex. 458 




Ex. 459 



Ex. 460 
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Example 461 



Using the procediire of Example 406^ substituting the 
appropriate protected aspartyl alcohol prepgired in 
Examples 394-403 for the aspartyl alcohol of Example 406, 
Step A, and substituting GIHA HCl for 3-guanidino-5- 
trifluoromethylhippuric acid in Example 393, Step F the 
following representative compounds may be 
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Example 470 



Preparation of 




NH 




COaEt 



step A ^' 

To 3,4,5,6-tetrahydro-2-pyrimidinethiol (Aldrich) 
(5.0 0,043 mole) and triethylamine (8. 7 g, 0.086 
mole) in CHjClj (50 mL) %ras added dropwise and at ice 
bath temperatiire, phenylchloroformate [(Aldrich) 13.5 
g, 0.086 mole)]. The reaction was then stirred 
overnight at room temperature. The precipitate was 
filtered and washed with CHjClj. The CBfil^ filtrate was 
washed with H^O (3X)^ dried over MgS04 and removed under 
vacuum. The residue was recrystallized from 50% 
EtOAc/Hexane to yield 9.03 g of 3,4,5,6-tetrahydro-2- 

pyrimidinethione-N,N'-diphenylcar hamate as a yellow 
solid. 

MS and NHR are consistent with the desired 



30 



35 



Step B 

To the product from Example 282, Step C (200 mg, 
0.00042 mole), the product from Step A above (150 mg, 
0.00042 mole) and triethylamine (142 mg, 0.0014 mole) 
in 3 mL DMF was added 250 mg (0.00046 mole) HgClj at ice 
bath temperature. The reaction was stirred at ice bath 
temperature for % hour and at room temperature for 2 
hoxirs. 100 mg additional HgClj was added and the 
reaction was stirred overnight at 60<*C. Excess ethyl 
acetate was added and the slurry was filtered through 
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celite. The filtrate was washed with HjO (3X)^ passed 
through a pad of silica gel and the product isolated by 
silica gel chromatography to yield the above compound 
(110 mg) as a white solid. 

5 MS and NMR were consistent with the desired 

structure. 
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Example 471, 



10 



Preparation of 



NH 




C02Et 



CI 



15 



20 



Step A 

To 3,4,5, 6-tetrahydro-2-pyrimidinethiol (Aldrich) 
(10 g, 0.086 mole) in absolute ethanol (75 mL) is added 
aethyl iodide (12.2 g, 0.086 mole). The reaction was 
stirred at reflux for 2.5 hours. The solvent was 
removed under vacuum euid the residue dried to yield 

3,4,5,6-tetrahydro-2-methylthiopyrinidine.Hl (22 g) as 
a white solid. 

MS and NMR were consistent with the desired 



25 



St 



30 



35 



To the product from Step A above (5.16 g, o.02 
mole) and triethylamine (4.1 g, o.04 mole) in CHjCl, (25 
ML) was added phenylchloroformate (Aldrich) (3.13 g, 
0.02 mole) dropwise at ice bath temperature. The 
reaction was then stirred overnight at room 
temperature. The precipitate was filtered and washed 
with CHjClj. The CHjClj from the filtrate was washed 
with HjO (3X) , dried over MgS04 and removed under vacuum 
to yield 3,4,5, 6-tetrahydro-2-methylthiopyrimidine-N- 
phenylcarbamate (4.8 g) as a white solid. 

MS and NMR were consistent with the desired 
structure. 
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Step C 

To the pr duct fr m Step B above (2 g, 0.008 mole) 
in CHjCN (12 mL) was added the product of Example M, 
Step B (1.84 g, 0.008 mole). The reaction was stirred 
5 at reflux overnight and the product isolated by RPHPLC 
to yield 3 , 4 , 5 ^ 6-tetrahydro-N-phenylcarbamyl-2- 
pyrimidine-m-aminohippuric acid-TFA (1 g) as a white 
solid. 

10 Step D 

The above compound was prepared according to the 
methodology of Example 174, substituting an equivalent 
amount of 3,5-dichloroben2aldehyde for 3,4- 
dichlorobenzaldehyde in Example 174, Step A and 
15 substituting an equivalent amount of the product from 
Step c above for m-guanidinohippuric acid«HCl in 
Exeuaple 174, Step B. 

MS and NMR were consistent with the desired 
Structure • 
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Example 472 



Preparation of 



10 



15 



20 




Step A 

To 2-inethylthio-2-iinida2oline*HI (Aldrich) (10 g, 
0.041 mole) and triethylamine (4.14 0.041 mole) in 
CK2CI2 (50 mL) was added BOC anhydride (Aldrich) (8.94 
g, 0.041 mole) at ice bath temperature. The reaction 
was stirred overnight at room temperature. The CHjClj 
was washed with HjO (3 X) , dried over MgS04, washed with 
H2O (3 X) ^ dried over MgS04 and removed under vacuum to 
yield N-BOC-2-methylthio-2 -imidazoline (8.1 g) as a 
clear liquid which turned to a white solid upon 
standing . 

MS and NHR were consistent with the desired 
structure . 



25 



30 



35 



Step B 

To the product of Step A above (2.7 g, 0.0124 
mole) in CH3CN (6 mL) was added 3-amino-5- 
trifluoromethylbenzoic acid (synthesized by catalytic 
hydrogenation (Pd/C) of 3-nitro-5-trif luorobenzoic acid 
(Lancaster) followed by treatment with HCl) (3 g, 
0.0124 mole). The reaction was stirred at 35-40«c for 
10 days. After cooling to room temperature, the 
precipitate was filtered, washed with CH3CN and dried to 
yield 3- (N-BOC-4 , 5-dihydroimidazol-2-yl) amino-5- 

trif luoromethylbenzoic acid HCl (3.2 g) as a white 
solid. 
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MS and NMR were c nsistent with the desired 
structxire* 

step c 

5 The above compound was prepared according to the 

methodology of Example 200, substituting an equivalent 
amount of the product from step B above for the product 
from step A in Example 199, step B and by additionally 
treating the intermediate ethyl ester, N-BOC derivative 
10 with TFA for 1 hour to remove the BOG protecting group. 

MS and NMR were consistent with the desired 
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Example 473 



Preparation of 




To 3-amino-5-trifluoroinethylhippuric acid 
hydrochloride [prepared according to Example M, Steps A 

15 and B substituting 3-nitro-5-trif luoromethylbenzoyl 
chloride (prepared from 3-nitro-5- 
trifluoromethylbenzoic acid (Lancaster) and thionyl 
chloride for H-nitrobenzoyl chloride in Example M, Step 
A] (3 g, 0.01 mole) in CH3CN (5 mL) was added the 

20 product from Example 472, Step A (2.2 g, o.Ol mole). 
The reaction was stirred at 35 «C for 3 days then at 
reflux for 4 hours. After cooling, the CH3CN was 
decanted off, the residue slurried several times in 
ether (ether decanted off) and then dried to yield 3- 

25 (4 , 5-dihydro-lH-imidazol-2-yl) amino--5- 

trifluoromethylhippuric acid«HCl (2.5 g) as a white 
solid. 

MS and NMR were consistent with the desired 
structtire. 

30 

■ * ■ • 

Step B 

The above compound was prepared according to the 
jnethodology of Example 210, substituting an equivalent 
amount of the product from Step A above for m- 
35 guanidinohippuric acid-HCl in Example 174, step b. 

MS and NMR were consistent with the desired 
structure. 
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Example 474 

Preparation of 



EtOOC O 



TFA 




To 2-niethylthio-2-iinidazoline»HI (Aldrich) (lo g, 
0.041 mole) and trlethylamine (8.3 g, 0.0082 mole) in 
CH2CI2 (50 mL) was added ethylchloroformate (Aldrich) 
15 (4.5 g, 0.041 mole) dropvise at ice bath temperature. 
The reaction vas stirred overnight at room temperature. 
The precipitate was filtered and washed with CH2CI2. 
The CH2CI2 from the filtrate was washed with HjO (3X) , 
dried over MgS04 and removed under vacuum to yield 2- 

20 methylthiO"-2-imidazoline-N-ethylcarbamate (7.1 g) as a 
clear yellow oil. 

HS and NMR were consistent with the desired 



25 Step B 

To the product from Step A above (5.73 g^ 0.0305 
mole) in CH3CN (12 mL) was added m-aminohippuric 
acid*HCl (Example Step B) (7.02 g, 0.0305 mole). 
The reaction was stirred overnight at room temperature 

30 then at 50'C for 6 hours and at 80«C for 2 hours. 

After cooling to room temperature and stirring at room 
temperatxire overnight, the precipitate was filtered, 
washed with CHaCN and dried to yield 3-(4 ,5-dihydro-N- 
ethylcarbamate-imidazol*2-yl) aminohippuric acid •HCl 

35 (9.6 g) as a white solid. 

MS and MHR were consistent with the desired 
structure. 
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Step C 

The above compound was prepared according to the 
methodology of Example 174, substituting an equivalent 
amount of the product from Step B above for 
5 m-aminohippuric acid in Example 174, Step B and an 

equivalent amount of the product from Example 230, Step 
A for the product from Example 174, Step A in Example 
174, Step B* 

MS and NMR were consistent with the desired 
10 structure. 
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Example 475 

Preparation of 



5 




The above compound was prepared according to the 
methodology of Example 474^ substituting an equivalent 
amoimt of phenylchlorof ormate (Aldrich) for 
ethylchloroformate in Example 474, Step A and by 
15 heating the reaction mixture at 70 for 8 hours then 
room temperatxire for 2 days in Example 474, Step B. 
MS and KHR were consistent with the desired - 
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Using the method logies, reagents and conditions 
exemplified in the schemes and examples of this 
disclosure (or the synthesis of reagents from readily 
available starting materials via methodologies known to 
those skilled in the art) , the following compounds of 
the present invention are synthesized: 



Examples 476-517 




- 675 
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BC492 Jf O 





Ex.495 



EtOC-Ji^NH-C-OEt 



Ex 496 






4 



- 680 - 




wo 97/08145 



PCTAJS9<»/1350q 



- 681 - 



Ex 506 
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PhOC-NR ^NHC— OPh 

O 



Be 508 ^J^f^NH-^^ 





C-OEt 



a 



C02Et 



EtO--C^^^^ 
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510 



J O ^CX)2Et 



682 - 




wo 97/08145 



PCT/US96/13500 




wo 97/08145 



PCT/US9d/13500 




wo 97/08145 



PCTAJS96/13500 




wo 97/08145 



PCT/US96/13500 




wo 97/08145 



PCTAJS96/1350q 




wo 97/08145 



PCT/US96/1350q 



- 693 -r 



5 






SzamDle * 


h 


1 






S 




10 


663 


OH 

• 


Br 


CI 


Br 


H 


H 




664 


OH 


Br 


CI 


OH 


H 


H 




665 


OH 


Br 


CI 


NO2 


H 


H 




666 


OH 


Br 


CI 


I 


H 


H 




667 


OH 


Br 


CI 


CI 


H 


H 


15 


668 


OH 


Br 


CI 


CI 


H 


CI 




669 


OH 


Br 


CI 


ONe 


H 


H 




670 


OH 


Br 


CI 


H 


CF, 


H 




671 


OH 


Br 


CI 


H 


OH 


H 




672 


OH 


Br 


CI 


H 


OMe 


H 


20 


673 


OH 


Br 


CI 


H 


CI 


H 




674 


OH 


Br 


CI 


H 


CI 


CI 




675 


OH 


Br 


CI 


H 


Br 


H 




676 


OH 


Br 


CI 


CI 


OH 


H 




677 


OH 


Br 


CI 


Br 


OH 


H 


25 


678 


OH 


Br 


CI 


I 


OH 


H 




4 



wo 97/08145 



PCT/US96/13500 




wo 97/08145 



PCT/US96/1350P 




wo 97/08145 



PCT/US9d/13500 




wo 97/08I4S I»CTAJS9<i/13S0O 

- 700 - 



D 

e# A B 





ExamDle # 


h 


1 


10 


775 


OH 


CI 




776 


OH 


CI 




777 


OH 


CI 




778 


OH 


CI 




779 


OH 


CI 


15 


780 


OH 


CI 




781 


OH 


CI 




782 


OH 


CI 




783 


OH 


CI 




784 


OH 


CI 


20 


785 


OH 


CI 




786 


OH 


CI 




787 


OH 


CI 




788 


OH 


CI 




789 


OH 


CI 


25 


790 


OH 


CI 




c 











CI 


Br 


H 


H 


CI 


OH 


H 


H 


CI 


MO, 


H 


H 


CI 


I 


H 


H 






«» 

a 


H 


CI 


CI 


H 


CI 


CI 


OMe 


H 


H 


CI 


H 


CFj 


H 


CI 


H 


OH 


H 


CI 


H 


OMe 


H 


CI 


H 


CI 


H 


CI 


H 


CI 


CI 


CI 


H 


Br 


H 


CI 


CI 


OH 


H 


CI 


Br 


OH 


H 


CI 


I 


OH 


H 



wo 97/08145 



PCrAJS96/1350q 




4 



wo 97/08145 



PCT/US96/1350g 




wo 97/08145 



PCT/US96/13500 




25 



wo 97/08145 



PCT/US9(in3500 





25 



wo 97/08145 



PCT/US9d/13500 




wo 97/08145 PCTAJS96/13500 

- 708 - 






EzamDle # 


A 


1 




D 


1 


2 




904 


H 


CFj 


Br 


Br 


H 


H 


10 


905 


H 


CFj 


Br 


OH 


H 


H 




906 


H 


CF3 


Br 


N02 


H 


H 




907 


H 


CF3 


Br 


I 


H 


H 


• 


908 


H 


CF3 


Br 


CI 


H 


H 




909 


H 


CF3 


Br 


CI 


H 


CI 


15 


910 


H 


CF3 


Br 


OMe 


H 


H 




911 


H 


CF3 


Br 


H 


CF, 


H 

mm 




912 


H 


CF, 


Br 


H 


OH 


H 




913 


H 


CF, 


Br 


H 


OMe 


H 




914 


H 


CF, 


Br 


H 


CI 


H 


20 


915 


H 


CF, 


Br 


H 


CI 


CI 




916 


H 


CF, 


Br 


H 


Br 


H 




917 


H 


CF, 


Br 


CF3 


H 


H 




918 


H 


CF, 


Br 


H 


H 


H 


• 


919 


H 


CF, 


Br 


CI 


OH 


H 


25 


920 


H 


CF, 


Br 


Br 


OH 


H 




921 


H 


CF, 


Br 


I 


OH 


H 



wo 97/08145 



PCT/US96/1350q 




wo 97/08145 PCT/US96n3500 

- 710 - 



5 






SzamDle # 


h 




£ 


D 

Br 


1 

H 


F 

H 


10 


940 


H 


Br 




941 


H 


CFj 


Br 


OH 


H 


H 




942 


H 


CF3 


Br 


NO3 


H 


H 




943 


H 


CF3 


Br 


I 


H 


H 




944 


H 


CF3 


Br 


CI 


H 


H 


15 


945 


H 


CF3 


Br 


CI 


H 


CI 




946 


H 


CFj 


Br 


OMe 


H 


H 




947 


H 


CF3 


Br 


H 


CF3 


H 




948 


H 


CF3 


Br 


H 


OH 


H 




949 


H 


CF3 


Br 


H 


OHe 


H 


20 


950 


H 


CF3 


Br 


H 


CI 


H 




951 


H 


CF3 


Br 


H 


CI 


CI 




952 


H 


CF3 


Br 


H 


Br 


H 




953 


H 


CF3 


Br 


CF3 


H 


H 




954 


H 


CF3 


Br 


H 


H 


H 


25 


955 


H 


CF3 


Br 


CI 


OH 


H 




956 


H 


CF3 


Br 


Br 


OH 


H 




957 


H 


CF3 


Br 


I 


OH 


H 



wo 97/08145 



PCT/US96/13500 




wo 97/08145 PCT/US96/13500 

- 712 - 




wo 97/08145 PCT/US9d/13500 

- 713 - 



5 






Bzamole # 


h 


1 








£ 


10 


994 


H 


CF3 




Br 


H 


H 




995 


H 


CFj 




OH 


H 


H 




996 


H 


CFj 




NO2 


H 


H 




997 


H 


CF3 




I 


H 


H. 




998 


H 


CF3 




CI 


H 


H 


15 


999 


H 


CF3 




CI 


H 


CI 




1000 


H 


CF3 




OMe 


H 


H 




1001 


H 


CF3 




H 


CF3 


H 




1002 


R 


CF3 




H 


OH 


H 




1003 


H 


CF3 


I 


H 


OMe 


H 


20 


1004 


H 


CF3 


I 


H 


CI 


H 




1005 


H 


CF3 


I " 


H 


CI 


CI 




1006 


H 


CF3 


I 


H 


Br 


H 




1007 


H 


CF3 


I 


CF3 


H 


H 




1008 


H 


CF3 


I 


H 


H 


H 


25 


1009 


H 


CF3 


I 


CI 


OH 


H 




1010 


H 


CF3 


I 


Br 


OH 


H 




1011 


H 


CF3 


I 


I 


OH 


H 



wo 97/08145 



PCT/US96/13500 



- 714 - 

The activity of the comp unds of the present 
invention was tested in the foil wing assays. The 
results of testing in the assays are tabulated in 
Table 1. 

5 

VITRON ECTIN ADHESION ASSAY 

MATERIALS 

Human vitronectin receptor (ogSj) was pxirified from 
human placenta as previously described [Pytela et al., 

10 Methods in EnzvmolQc^- 144:475-489 (1987)]. Human 
vitronectin was purified from fresh frozen plasma as 
previously described [Yatohgo et al., cell structure 
ana function, 13:281-292 (1988)]. Biotinylated human 
vitronectin was prepared by coupling NHS-biotin from 

15 Pierce Chemical Company (Rockford, IL) to purified 
vitronectin as previously described [Charo et al.^ 
Biol. Chem. . 266(3) : 1415-1421 (1991)]. Assay 
buffer, OPD sxibstrate tablets, and RIA grade BSA were 
obtained from Sigma (St. Louis, MO) . Anti-biotin 

20 antibody was obtained from Calbiochem (La Jolla, CA) . 
Linbro aiicrotiter plates were obtained from Flow Labs 
(McLean, VA) . ADP reagent was obtained from Sigma 
(St. Louis, MO) . 

25 METHODS 

Solid Phase Receptor Assays 

This assay was essentially the same as previously 
reported fNiiya et al.. Blood , 70:475-483 (1987)]. The 

30 purified human vitronectin receptor (Ov/Jj) was diluted 
from stock solutions to l.o /xg/mL in Tris-buffered 
saline containing 1.0 mM Ca**, Mg**, and Mn-*"*, pH 7.4 
(TBS***) . The diluted receptor was immediately 
transferred to Linbro microtiter plates at 100 ptL/well . 

35 (100 ng receptor/well) . The plates were sealed and 
incubated overnight at 4**C to allow the receptor t 
bind to the wells. All remaining steps were at room 



wo 97708145 



PCT/US9d/13S0O 



- 715 - 

tenperatiire • The assay plates were emptied and 200 §aL 
of 1% RIA grade BSA in TBS*+* (TBS*++/BSA) were added to 
block exposed plastic sxirfaces. Following a 2 hour 
inciAbation, the assay plates were washed with TBS*** 
5 using a 96 well plate washer. Logarithmic serial 
dilution of the test compound and controls were made 
starting at a stock concentration of 2 mM and using 2 
nM biotinylated vitronectin in TBS^+^/BSA as the 
diluent. This premixing of labeled ligand with test 

10 (or control) ligand^ and subsequent transfer of 50 /xL 
aliquots to the assay plate was carried out with a 
CETUS Propette robot; the final concentration of the 
labeled ligand was 1 nM and the highest concentration 
of test compound was 1.0 x 10^ M. The competition 

15 occurred for two hours after which all wells were 
washed with a plate washer as before. Affinity 
purified horseradish peroxidase labeled goat anti- 
biotin antibody was diluted 1:3000 in TBS*'*"*/BSA and 125 
fiL were added to each well. After 30 minutes, the 

20 plates were washed and incubated with OPD/H2O2 substrate 
in 100 mM/L Citrate buffer, pH 5.0« The plate was read 
with a microti ter plate reader at a wavelength of 450 
nm and when the maximum-binding control wells reached 
an absorbance of about l.O, the final were recorded 

25 for analysis. The data were analyzed using a macro 
written for use with the EXCEL™ spreadsheet program. 
The mean, standard deviation, and %CV were determined 
for duplicate concentrations. The mean A450 values were 
normalized to the mean of four maximum-binding controls 

30 (no competitor added) (B-MAX) . The normalized values 
' were subjected to a four parameter curve fit algorithm 
[Rodbard et al.. Int. Atomic Energy Aaencv. vieT^y^ g^^ 
pp 469 (1977)], plotted on a semi-log scale, and the 
computed concentration corresponding to inhibition of 

35 50% of the maximim binding of biotinylated vitronectin 
(IC50} and corr spending was reported f r those 
compounds exhibiting greater than 50% inhibition at the 
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highest c ncentration tested; otherwis the IC50 is 
reported as being greater than the highest 
concentration tested. /5-[t2-[[5- 
[ (aminoiainomethyl) amino]-l-oxopentyl]amino]-l- 
5 oxoethyl]ainino]-3-pyridinepropanoic acid [USSN 

08/375,338, Example 1) which is a potent a^ff^ antagonist 
(IC50 in the range 3-10 nM) was included on each plate 
as a positive control. 

iO PURIFIED Ilb/TTTa P ECEPTQR ASSAY 

MATERIALS 

• 

Hunan fibrinogen receptor (amJSa) was p\irified from 
outdated platelets. (Pytela, R., Pierschbacher, M.D.> 

15 Argraves, s. , Suztiki, S., and Rouslahti, E. "Arginine- 
Glycine-Aspartic acid adhesion receptors". Methods in 
pn2yB^oJ.Qqy 144 (1987) : 475-489. ) Human vitronectin was 
purified from fresh frozen plasma as described in 
Yatohgo, T. , Izumi, M., Kashiwagi, H., and Hayashi, M. , 

20 "Novel purification of vitronectin from hiiman plasma by 
heparin affinity chromatography," Cell structure and 
fui^ctipn 13(1988)1281-292. Biotinylated human 
vitronectin was prepared by coupling NHS-biotin from 
Pierce Chemical Company (Rockford, IL) to purified 

25 vitronectin as previously described. (Charo, I.F., 
Nannizzi, L., Phillips, D.R. , Hsu, M.A. , Scarborough, 
R.M., "Inhibition of fibrinogen binding to GP Ilb/IIla 
by a GP Ilia peptide", J, Biol, chem, 266(3) (1991) : 
1415-1421.) Assay buffer, OPD substrate tablets, and 

30 RIA grade BSA were obtained from Sigma (St. Louis, MO). 
Anti-biotin antibody was obtained from Calbiochem (La 
Jolla, CA) . Linbro microtiter plates were obtained 
from Plow Labs (McLean, VA) . ADP reagent was obtained 
from Sigma (St. Louis, MO). 
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METHODS 

Solid Phase Receptor Assays 

This assay is essentially the same reported in 
5 Niiya, K», Hodson, E., Bader, R. , Byers-Ward, V. 

Koziol, J. A., Plow, E.F. and Ruggeri, **Increa8ed 
surface expression of the membrane glycoprotein 
lib/ Ilia complex induced by platelet activation: 
Relationships to the binding of fibrinogen and platelet 

10 aggregation". Blood 70(1987) :475-483. The pxirified 

human fibrinogen receptor {aj^fi^) was diluted from stock 
solutions to 1.0 ng/ioL in Tris-buffered saline 
containing 1.0 mM Ca**, Mg**, and Mn**, pH 7.4 (TBS*"*^-^) • 
The diluted receptor was immediately transferred to 

15 Lixibro microtiter plates at 100 /iL/vell (100 ng 

receptor/veil) . The plates were sealed and incubated 
overnight at 4*»C to allow the receptor to bind to the 
veils* All remaining steps were at room temperature. 
The assay plates were emptied and 200 /iL of 1% RIA 

20 grade BSA in TBS*** (TBS***/BSA) were added to block 
exposed plastic surfaces. Following a 2 hour 
incubation, the assay plates were washed with TBS*** 
using a 96 well plate washer. Logarithmic serial 
dilution of the test compound and controls were made 

25 starting at a stock concentration of 2 mN and using 2 
nM biotinylated vitronectin in TBS***/BSA as the 
diluent. This premixing of labeled ligand with test 
(or control) ligand, and subsecpient transfer of 50 fih 
aliguots to the assay plate was carried out with a 

30 CETUS Propette robot; the final concentration of the 
labeled ligand was 1 nM and the highest concentration 
of test compound was 1.0 x 10^ M. The competition 
occurred for two hours after which all wells were 
washed with a plate washer as before. Affinity 

35 pxirified horseradish peroxidase labeled goat anti- 

biotin antibody was diluted 1:3000 in TBS***/BSA and 125 
ML were added to each well. After 30 minutes, the 
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plates were washed and incubated with ODD/HjOj siibstrate 
in 100 laM/L citrate buffer, pH 5.0. The plate was read 
with a microtiter plate reader at a wavelength of 450 
nm and when the maximutt-binding control wells reached 
5 an absorbance of about 1.0, the final A450 were recorded 
for analysis. The data were analyzed using a macro 
written for use with the EXCEU" spreadsheet program. 
The mean, standard deviation, and %CV were determined 
for duplicate concentrations. The mean A450 values were 
10 normalized to the mean of four maximum-binding controls 
(no competitor added) (B-MAX) . The normalized values 
were subjected to a four parameter curve fit algorithm, 
[Robard et al.. Int. Atomic Energy Agency. v?At^ ps>^ pp 
469 (1977)], plotted on a semi-log scale, and the 
15 computed concentration corresponding to inhibition of 
50% of the maximum binding of biotinylated vitronectin 
(IC50) and corresponding was reported for those 
compounds exhibiting greater than 50% inhibition at the 
highest concentration tested; otherwise the IC50 is 
20 reported as being greater than the highest 
concentration tested. ^-CtS-tCS- 
[ (aminoiminomethyl) amino] -l«-oxopentyl ] amino] -1- 
oxoethyl]amino]-3-pyridinepropanoic acid [USSN 
08/375,338, Example 1] which is a potent a^p^ antagonist 
25 (IC50 in the range 3-10 nM) was included on each plate 
as a positive control. 



Human Platele t Rich Plasma Assays 

Healthy aspirin free donors were selected from a 

30 pool of volunteers. The harvesting of platelet rich 

plasma and subsequent ADP induced platelet aggregation 
assays were performed as described in Zucker, M.B., 
••Platelet Aggregation Measured by the Photometric 
Method", Methods in EnzyirtQl^cfy 169(1989) :117-133. - 

35 Standard venipuncture techniques using a butterfly 

allowed the withdrawal f 45 mL of whole blood int a 
60 mL syringe containing 5 mL of 3.8% trisodium 
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citrate. Following thorough mixing in the syringe, the 
anti-c agulated whole blood was transferred to a 50 mL 
conical polyethylene tube. The blood was centrifuged 
at room temperature for 12 minutes at 200 xg to 
5 sediment non-platelet cells. Platelet rich plasma was 
removed to a polyethylene tube and stored at room 
temperature until used. Platelet poor plasma was 
obtained from a second centrifugation of the remaining 
blood at 2000 xg for 15 minutes. Platelet coimts are 

10 typically 300,000 to 500,000 per microliter. Platelet 
rich plasma (0.45 mL) was aliquoted into siliconized 
cuvettes and stirred (1100 rpm) at 37®c for 1 minute 
prior to adding 50 uL of pre-*diluted test compoimd. 
After 1 minute of mixing, aggregation was initiated by 

15 the addition of 50 uL of 200 uM ADP. Aggregation was 
recorded for 3 minutes in a Payton dual channel 
aggregometer (Payton Scientific, Buffalo, NY) . The 
percent inhibition of maximal response (saline control) 
for a series of test compound dilutions was used to 

20 determine a dose response curve. All compounds were 
tested in duplicate and the concentration of half- 
maximal inhibition (IC50) was calculated graphically 
from the dose response curve for those compounds which 
exhibited 50% or greater inhibition at the highest 

25 concentration tested; otherwise, the IC50 is reported as 
being greater than the highest concentration tested. 

M21 MELANOMA CELL ADHESION ASSASY 

This assay involves an ajSj-dependent adhesion of 
30 M21 hiiman melanoma cells to human f ibrinogen-coated 
plastic tissue culture dishes. 

Fibrinogen was purified from human plasma. 
Fibronectin and plasminogen were eliminated from the 
preparation by passing the sample over gelatin- 
35 sepharose 4B and lysine*sepharose 4B resins. 
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respectively. The fibrinogen is diluted to 10 /ig/nL in 
coating buffer (20 mH Tris-HCl, 150 i&M NaCl, pH 7.4). 
100 ML of diluted fibrinogen is added to each well of a 
96-well Immulon 2 aicrotiter plate (Dynatech; 
5 Chantilly, Va) and allowed to coat overnight at 4*c. 
Plates are blocked with 1% BSA (Miles/Pentex; Kankakee, 
IL) in adhesion buffer (Hank's balanced salt solution 
without Ca*+ or Mg** (HBSS—] , 50 mM Hepes, 1 xng/mL BSA, 
pH 7.4) for 1 hour at 37«C. 
10 M21 human melanoma cells were provided by Dr. J. 

Smith, La Jolla Cancer Research Institute. M21 cells 
are harvested from tissue culture flasks by washing 
with HBSS— and adding cell dissociation solution 
(Sigma) and incubating for 5 minutes at 37 ^c. 
15 Harvested cells are washed 3 times with adhesion assay 
buffer containing 200 /xM Mn*^*. Cells are counted and 
suspended to a density of 2xloVmL in adhesion assay 
buffer containing 200 /xM Mn*+. M21 cells are pre- 
incubated with antagonists of o^ft for 30 minutes at 
20 room temperature. Following the pre-incubation, the 

solutions containing a mixture of cells and antagonists 
are added to each well of the microtiter plate and 
allowed to bind for 30 minutes at 37 *c. 

Following adhesion, plates are gently washed 3 
25 times with 200 mL of wash buffer (50 mH Tris-HCl, 150 
atM NaCl, pH 7.4) using large bore pipet tips. Plates 
are briefly blotted dry and 100 of cell lysis buffer 
(50 mH sodium acetate, pH 5.0, 0.5% Triton X-100, 0.3 
mg/mL p-nitrophenyl phosphate [Sigma] is added to each 

■ 

30 well. Plates are incubated for 60 minutes at 37 "C and 
50 Ml* of IN NaOH is added to stop the reaction. The 
absorbance of the wells at 412 nH is read using an 
automatic plate reader. 
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TABLE I 



Example 



AvB3 
IC50 
(nM) 



lib/ Ilia M21 Melanoma 
IC50 Cells IC 50 

(nH) j (nN) 



Human PRP 
(MM) 



8 

10 
12 
14 
15 
17 
19 
21 
22 
24 
26 
27 
30 
"34 
35 
36 

Step B 

37 

39 

40 

41 

42 

43 

44 



0.54 

498 

3.17 

227 

1-04 

0.69 

0.92 

1.1 

1.62 

10.2 

2.66 

303 

2.44 

1.37 

0.91 

14.2 

1.53 

1.75 

94.3 

57.1 

14.6 



0.88 

12.2 

10.3 

12.1 

124 

28.3 

0.33 



51.2 

72900 

473 

3150 

15.9 

9.83 

54.4 

595 

139 

3830 

137 

72000 

1910 

280 

58.6 

809 

178 

424 

269 

6.21 

1580 



13.9 

1540 

834 

830 

9800 

1640 

998 



0.25 
3050 
3.3 



200 



> 200 



0.28 
1.82 
9.32 
5.42 

202 
3.64 



12.7 



320 



143 



80 

73.3 

> 200 
>,200 

> 200 

> 200 

> 200 



188 



> 200 

> 200 

> 200 

> 200 

> 200 

> 200 

> 200 
69.5 

> 200 



> 20.0 

> 20.0 

> 200 

> 200 



> 200 

> 20.0 



45 



0.69 



39.5 



2.54 



167 
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Example 


IC50 
(nM) 


TTb/TTTa 

IC50 
(nM) 


vkAJL jntsxcinojiici 

Cells IC 50 
(nM) 


Hunan PRP 
(MM) 


89 


1240 


9830 






94 


1.16 


101 


1 


> 200 


95 


1.43 


25.4 




> 200 


96 


1810 


5400 






97 


26.9 


1170 


163 




98 


146 


500 






99 


0.38 


1.89 


0.49 


57.5 


100 


8560 


>100000 






101 


1680 


65700 






103 


16.6 


19100 




> 20.0 


106 


0.79 


3140 


0.81 


> 200 


107 


6400 


18700 






108 


25.2 


4870 




> 200 


109 


575 


>100000 






110 


4.5 


1860 


177 


> 200 


112 


284 


6340 






113 


276 


100000 




- 


114 


3.26 


2940 


200 


> 200 


116 


15500 


>100000 






117 


60.1 


20100 




> 200 


119 


3.61 


11100 


90.4 


> 20.0 


121 


2840 


>100000 






122 


0.79 


420 




> 20.0 


123 


11800 


85500 






124 


22 


317 




> 20.0 


126 


2 . 48 


2010 




> 200 


127 


0.51 


461 




> 200 


129 


68.9 


9460 




> 200 


130 


47 


2690 




> 2Q0 


131 


3.82 


1760 




> 20.0 


135 


50700 


>100000 
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Example 


AvB3 
IC50 
(nM) 


Ilb/IIIa 

IC50 

(nM) 


M21 Melanoma 
Cells IC 50 
(nM) 


Human PRP 
(MM) 


201 


58.1 


10800 




- j 


203 


3.56 


650 






205 


1.68 


1240 


- 




206 


78.5 


22000 






207 


0.9 


148 






208 


1.15 


277 






209 


0.83 


140 






210 


2.62 


343 






211 


0.47 


607 






212 


1.93 


306 






213 


2.93 


334 






214 


2.35 


454 






215 


0.41 


656 






216 


1 


326 






217 


74.8 


78900 






219 


2.29 


253 






221 


70.5 


23.7 




>200 1 


222 


2.02 


112 




>200 1 


223 


4.36 


293 




>200 


224 


0.71 


25.9 




1 


225 


2.76 


471 




>20.0 1 


226 


7.07 


2910 




>200 


227 


14.1 


2640 


• 


>200 1 


228 


3.36 


583 




>200 1 


229 


39.1 


10600 






231 


2.99 


424 






232 


19.1 


12100 




>200 


233 


3.31 


647 




>200 1 


234 


89.3 


830 






235 


0.54 


29.9 






236 


0.53 


1250 






237 


0.57 


1950 






238 


0.92 


646 







wo 97/08145 



PCT/US96/1350q 



- 726 - 



Example 



AvB3 
IC50 
(nM) 



lib/ Ilia M21 Melanoma 
IC50 Cells IC 50 

(nM) (nM) 



Human PRP 
(MM) 



239 



0«83 



673 



240 



49400 



76400 



241 



557 



17200 



242 



2.28 



533 



243 



0.35 



23.6 



244 



17.6 



4560 



245 



0.96 



134 



246 



7.24 



802 



247 



1.24 



417 



248 



12300 



21000 



249 



5.31 



244 



251(B) 



3.49 



280 



251 (C) 



0.76 



124 



252 



1.52 



213 



0.84 



109 



254 



16.5 



6910 



255 



28.4 



6050 



257 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 



0.58 

49.2 

0.81 

0.74 

6.47 

1.24 

4.19 

2.18 

6.19 

0.77 

131 

0.67 

209 

5.51 

29.9 

893 



22 

4660 

86.7 

65.3 

4710 

172 

2760 

574 

706 

1810 

43900 

7430 

25400 

9160 

4610 

8210 
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Example 


AvB3 
(nM) 


Ilb/IIIa 
(nM) 


M21 Melanoma 
cexxs OU 

(nM) 


numan pkp 

(MM) 


273 


12.9 


4160 






274 


31.1 


21200 






275 


6.98 


1200 






276 


1.25 


111 






277 


1.41 


198 






|278 


0.45 


150 






1279 


7.12 


637 






281 




4.16 


11500 






282 


864 


9770 






284 


195 


18400 






285 


229 


3170 






286 


413 


8090 






287 


49.7 


41.1 




• 


288 


8.62 


1060 






289 


0.9 


621 






290 


1.62 


1020 






291 


1.24 


37.4 






292 


3.55 


337 






294 


173 


1990 






295 


144 


4560 






296 


404 


9450 






297 


89.8 


3920 






298 


252 


5560 






299 


109 


927 






362 


0.84 


7260 






363 


2.12 


509 






364 


3.58 


223 






365 


16.9 


8470 






366 


0.44 


91.3 






367 


0.35 


1540 
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What is claimed is: 

1. A compound of the formula 




or a pharmaceutically acceptable 
wherein 



A is 



X 

I I 

R5 R8 



wherein is selected from the group consisting of 
N-R^, 0, and S; 

R? is selected from the group consisting of H; 
alkyl; aryl; hydroxy; alkoxy; cyano; nitro; amino; 
alkenyl; alkynyl; amido; alkylcarbonyl; 
arylcarbonyl ; alkoxycarbonyl; aryloxycarbonyl; 
haloalkylcarbony 1 ; haloalkoxycarbony 1 ; 
alkylthiocarbony 1 ; ary Ithiocarbonyl ; 
acy loxymethoxycarbony 1 ; alkyl optionally 
substituted with one or more substituent selected 
from lower alkyl, halogen, hydroxy 1, haloalkyl, 
cyano, nitro, carboxyl, amino, alkoxy, aryl or 
aryl optionally substituted with one or more 
halogen, haloalkyl, lower alkyl, alkoxy, cyano, 
alkylsulfonyl, alkylthio, nitro, carboxyl, amino, 
hydroxyl, sulfonic acid, sulfonamide, aryl, fused 
aryl, mon cyclic heterocycles, or fused monocyclic 
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heterocycles; aryl ptionally subistituted with one 
or more substituent selected £r m halogen, 
haloalkyl, hydroxy, lower alkyl, alkoxy, 
nethylenedioxy, ethylenedioxy, cyano, nitro, 
alkylthio, alkylsulf onyl , sulfonic acid, 
sulfonamide, carboxyl derivatives, amino, aryl, 
fused aryl, monocyclic heterocycles and fused 
monocyclic heterocycle; monocyclic heterocycles; 
and monocyclic heterocycles optionally substituted 
with one or more substituent selected from 
halogen, haloallcyl, lower alkyl, alkoxy, amino, 
nitro, hydroxy, carboxyl derivatives, cyano, 
alkylthio, alkylsulf ony 1 , sulfonic acid, 
sulfonamide, aryl or fused aryl; or 

taken together with forms a 4*12 membered 
dinitrogen containing heterocycle optionally 
substituted with one or more substituent selected 
from the group consisting of lower alkyl, hydroxy, 
keto, alkoxy, halo, phenyl, amino, carboxyl or 
carboxyl ester, and fused phenyl; 

taken together with R^ forms a 5 membered 
heteroaromatic ring optionally substituted with 
one or more substituent selected from lower alkyl, 
phenyl and hydroxy; 

taken together with r'' forms a 5 membered 
heteroaromatic ring fused with a phenyl group; 

R^ (when not taken together with R^) and R^ are 
independently selected from the group consisting 
of H; alkyl; alkenyl; alkynyl; aralkyl; amino; 
alkylamino; hydroxy; alkoxy; arylamino; amido, 
alkylcarbonyl, arylcarbonyl; alkoxycarbonyl ; 
aryloxycarbony 1 ; haloalkylcarbonyl; aryloxy; 
haloalkoxycarbonyl ; alkylthiocarbonyl ; 
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azy Ithiocarbonyl ; acy loxymethoxycarbonyl ; 
cycloalkyl; bicycloalkyl; aryl; acyl; benzoyl; 
alkyl optionally siibstituted with one or more 
substituent selected from lower alkyl, halogen, 
hydroxy, haloalkyl, cyano, nitro, carboxyl 
derivatives, amino, alkoxy, thio, alkylthio, 
sulfonyl, aryl, aralkyl, aryl optionally 
substituted with one or more substituent selected 
from halogen, haloalkyl, lover alkyl, alkoxy, 
methylenedioxy, ethylenedioxy, alkylthio, 
haloallcylthio, thio, hydroxy, cyamo, nitro, 
carboxyl derivatives, aryloxy, amido, acylamino, 
amino, alkylsunino, dialkylamino, trif luoroalkoxy, 
trifiuoromethyl, sulfonyl, alkylsulfonyl, 
haloalkylsulf onyl , sulfonic acid, sulfonamide, 
aryl, fused aryl, monocyclic heterocycles, fused 
monocyclic heterocycles; aryl optionally 
substituted with one or more substituent selected 
from halogen, haloalkyl, lower alkyl, alkoxy, 
methylenedioxy, ethylenedioxy, alkylthio, 
haloalkylthio, thio, hydroxy, cyano, nitro, 
carboxyl derivatives, aryloxy, amido, acylamino, 
amino, alkylamino, dialkylamino, trif luoroalkoxy, 
trif luorcnnethylsulf onyl, alkylsulfonyl, sulfonic 
acid, sulfonamide, aryl, fused aryl, monocyclic 
heterocycles, or fused monocyclic heterocycles; 
monocyclic heterocycles; monocyclic heterocycles 
optionally substituted with one or more 
substituent selected from halogen, haloalkyl, 
lower alkyl, alkoxy, aryloxy, amino, nitro, 
hydroxy, carboxyl derivatives, cyano, alkylthio, 
alkylsulfonyl, aryl, fused aryl; monocyclic and 
bicyclic heterocyclicalkyls; -SOjR^** wherein is 
selected from the group consisting of alkyl, aryl 
and monocyclic heterocycles, all optionally 
substituted with one or more substituent selected 
from th group consisting of halogen, haloalkyl. 
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alkyl, alkoxy, cyan , nitro, amino, acylamino, 
triflu roalkyl, aaido, alkylaminosulfonyl, 
alky Isulf onyl , . alkylsulfonylamino, alkylamino, 
dialky lamino , tr if luoromethy Ithio , 
trifluoroalkoxy, trif luoromethy Isulf onyl, aryl, 
aryloxy, thio, alky Ithio, and monocyclic 
heterocycles; and 

O 

II wherein is defined above; 
— C— Rio 

NR^ and R* taken together form a 4-12 membered 
mononitrogen containing monocyclic or bicyclic 
ring optionally substituted with one or more 
substituent selected from lower alkyl, carboxyl 
derivatives, aryl or hydroxy and wherein said ring 
optionally contains a heteroatom selected from the 
group consisting of O, N and S; 

R* is selected from the group consisting of H, 
alkyl, alkenyl, alkynyl, benzyl, and phenethyl; 

or 



V2 



A is 




wherein is selected from the group consisting of 
alkyl; cycloalkyl; bicycloalkyl; aryl; monocyclic 
heterocycles; alkyl optionally substituted with 
aryl which can also be optionally substituted with 
one or more stibstituent selected from halo, 
haloalkyl, alkyl, nitro, hydroxy, alkoxy, aryloxy, 
aryl, or fused aryl; aryl optionally stibstituted 
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with one or more substituent selected from halo, 

haloalkyl, hydroxy, alkoxy, aryl xy, aryl, fused 

aryl, nitro, methylenedioxy , ethylenedioxy, or ' 

alkyl; alkynyl; alkenyl; -s-R' and wherein 

is selected from the group consisting of H; alkyl; ^. 

aralkyl; aryl; alkenyl; and alkynyl; or rV taken 

together with R^ forms a 4-12 membered mononitrogen 

and monosulf ur or monooxygen containing 

heterocyclic ring optionally substituted with 

lower alkyl, hydroxy, keto, phenyl, carboxyl or 

carboxyl ester, and fused phenyl; or R' taken 

together with R^ is thiazole; oxazole; benzoxazole; 

or benzothiazole ; and 

R^ and R^ are as defined above; 

or (when is carbon) taken together with R^ forms 

a 4-12 membered mononitrogen containing ring 
optionally substituted with alkyl, aryl or 
hydroa^; 

or A is 

N~R2 

RS N-R7 
R» 

where R^ and r' taken together form a 5-8 membered 

dinitrogen containing heterocycle optionally 

substituted with one or more substituent selected 

from the group consisting of lower alkyl, hydroxy, 

keto, phenyl, or carboxyl derivatives; and R* is ^ 

selected from the group consisting of 

alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, % 

aryloxycarbonyl, haloalkylcarbonyl, 

haloalkoxycarbony 1 , alky Ithiocarbonyl , 

arylthi carb nyl, or acyloxymethoxycarbonyl; and 



9 
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R' Is defined as above 



or A is 

I 

N-R2 
— N=C^ 

I 

where and taken together form a 5*-8 nembered 
dinitrogen containing heterocycle optionally 
substituted with hydroxy, keto, phenyl, or alkyl; 
and 

are both selected from the group consisting of 
. alkylcarbonyl , arylcarbonyl, alkoxycarbonyl, 
aryloxycarbony 1 , haloalkylcarbony 1 , 
haloalkoxycarbony 1 , alkylthiocarbonyl, 
arylthiocarbonyl and acyloxymethoxycarbonyl; 

is one or more substituent selected from the 
group consisting of H; alkyl; hydroxy; alkoxy; 
aryloxy; halogen; haloalkyl; haloalkoxy; nitro; 
amino; alkylamino; acylamino; dialkylamino; cyano; 
alkylthio; alkylsulfonyl; carboxyl derivatives; 
trihaloacetamide; acetamide; aryl; fused aryl; 
cycloalkyl; thio; monocyclic heterocycles; fused 
monocyclic heterocycles; and A, wherein A is 
defined above; 



V is selected from the group consisting of -N*-(R^)- 
wherein R^ is selected from the group consisting of 
H; lower alkyl; cycloalkyl; aralkyl; aryl; and 
monocyclic heterocycles; or R^ taken together with 
Y, forms a 4-12 membered mononitrogen containing 
ring; 
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Y, Y , Z and are independently selected from the 
group c nsisting of hydrogen; alkyl; aryl; and 
cycloalkyl; or. Y and Z taken together form a 
cycloalkyl; or and Z^ taken together form a 
cycloalkyl; . 

n is an integer 1, 2, or 3; 

t is an integer 0, l, or 2; 

p is an integer 0, 1, 2, or 3; 

R is X-I^ wherein X is selected from the group 
consisting of o, s and NR*, wherein and are 
independently selected from the group consisting 
of hydrogen; alkyl; alkenyl; alkynyl; haloalkyl; 
aryl; arylalkyl; sugars; steroids; 
polyalky lethers ; alkylamido; alkyl N,N- 
dialkylamido; pivaloyloxymethyl ; and in the case 
of the free acid, all pharmaceutically acceptable 
salts thereof; 

R* is selected from the group consisting of 
hydrogen; alkyl; alkenyl; alkynyl; aryl; carboxyl 
derivatives; haloalkyl; monocyclic heterocycles; 
monocyclic heterocycles optionally substituted 
with alkyl, halogen, haloalkyl, cyano, hydroxy, 
aryl, fused aryl, nitro, alkoxy, aryloxy, 
alkylsulfonyl, arylsulfonyl, sulfonamide, thio, 
alkylthio, carboxyl derivatives, amino, amido; 

alkyl optionally substituted with one or more of 
halo, haloalkyl, hydroxy, alkoxy, aryloxy, thio, 
alkylthio, alkynyl, alkenyl, alkyl, arylthio, 
alky Isulf oxide, alkylsulfonyl, arylsulf oxide, 
arylsulfonyl, cyano, nitro, amino, alkylamino, 
dialkylamino, alky Isulf onamide, arylsulf onamide. 
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acylamlde, carb xyl derivatives, sulfonamide, 
sulfonic acid, phosphonic acid derivatives, 
phosphinic acid derivatives, aryl, arylthio, 
arylsulf oxide, or arylsulfone all optionally 



haloalkyl, cyano, hitro, hydroxy, carboxyl 
derivatives, alkoxy, aryloxy, amino, alley lamino, 
dialkylamino, amido, aryl, fused aryl, monocyclic 
heterocycles; and fused monocyclic tieterocycles, 
monocyclic heterocyclicthio, monocyclic 
heterocyclicsulf oxide, and monocyclic heterocyclic 
sulfone, which can be optionally substituted with 
halo, haloalkyl, nitro, hydroxy, alkoxy, fused 
aryl, or alkyl; 

alkylcarbonyl, haloalkylcarbonyl, and 
aurylcarbonyl ; 



aryl optionally substituted in one or more 
positions with halo, haloalkyl, alkyl, alkoxy, 
aryloxy, methylenedioxy, ethylenedioxy, alkylthio, 
haloalkylthio, thio, hydroxy, cyano, nitro, 
acyloxy, carboxyl derivatives, carboxyalkoxy, 
amido, acylamino, amino, alkylamino, dialkylamino, 
trif luoroalkoxy , trif luoromethylsulf onyl , 
alkylsulfonyl, sulfonic acid, sulfonamide, aryl, 
fused aryl, monocyclic heterocycles and fused 
monocyclic heterocycles; and 



t 



substituted on the aryl ring with halo, alkyl, 




wherein and are as defined above 



and provided that taken together with the 
nitrogen, R^ and R^ comprise an amino acid; 



and 
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R" is selected fr m the group consisting of H, 
alkyl, aralkyl, aUcenyl, alkynyl, haloalkyl or 
haloalkynyl or R" taken together with Y forms a 4- 
12 membered mononitrogen containing ring. 

2. A compound according to the formula of Claim 1 
' wherein 

A is 

— IjT^N— R7 

R5 R8 

wherein is selected from the group consisting of 
N-R^ and S; 

R* is selected from the group consisting of 
cyano, alkyl, aryl, siibstituted alkyl, hydroxy^ 
alkoxy^ alkylcarbonyl, amido, nitro, amino and 
monocyclic heterocycles, arylcarbonyl, 
alkoxycarbony 1 , aryloxycarbonyl, 
haloalkoxycarbonyl, alkylthiocarbonyl, 
arylthiocarbony 1 , acyloxymethoxycarbonyl; or R^ 
taken together with R*^ forms a 4-12 membered ring; 

R^ R^ R* are independently selected from the group 
consisting of H, alkyl, alkenyl, alkynyl, 
cycloalkyl, bicycloalkyl substituted alkyl^ 
arylalkyl, aryloxy, hydroxy, alkoxy, amino, 
alkylamino, arylamino, amido, alky Icar bony 1, 
arylcarbonyl , alkoxycarbonyl, ary loxycarbonyl , 
haloalky Icarbony 1 , haloalkoxycarbonyl , 
alkylthiocarbonyl, arylthiocarbonyl , 
acyloxymethoxycarbonyl, substituted phenyl. 



wo 97/08145 



PCT/US9d/1350p 



- 737 - 

arylacyl, n n cyclic and bicyclic heterocycles, 
monocyclic and bicyclic heter cyclicallcyl and - 
SO2R" wherein R^^ is selected from the group 
consisting of alkyl, amino and aryl which are all 
optionally substituted with one or more 
substituent selected from the group consisting of 
acyleuuino, amino, carbonyl, cyano, nitro, alkoxy, 
halo, alkyl, trif luoroalkyl, amido, 
alkylaminosulf ony 1 , alky Isulf ony 1 , 
alkylsulfonylamino, alkylamino, dialkylamino, 
aryloxy, thio, trif luoromethylthio, 
trifluoroalkoxy, ana tr if luoromethy Isulf ony 1 or - 
NR' and taken together form a 4-12 member ed ring 
wherein said ring optionally contains a heteroatom 
selected from the group consisting of O, N, and S 
wherein said ring is optionally substituted; 

3. A compound according to Claim 2 wherein 

V is -N(R*)- wherein is selected from the group 
consisting of H and lower alkyl; 

n is 1; 

t is 0 or 1; 

p is 0, 1 or 2; and 

R is 0-R^ 

4. A compound according to Claim 3 selected from the 
group consisting of 

(±)ethyl /5-[[2-[[[3-t ( amino iminomethyl) amino ] phenyl]- 
carbonyl ] amino ] acetyl ] amino ] pyr idine-3 -propanoat e ; 
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(±)/3-[ [2-[ [ [3-[ (aminoiininomethyl)ainino3phenyl]- 
carbony 1 ) amino] acetyl ] amino ] pyridine-3 - 

propanoic acid; 

(+) ethyl ^-[t2-[[[3-[ ( amino iminomethyl) amino] phenyl] 
carbonyl ] amino ] acetyl ] amino ] benzenepropanoate ; 

(±)i5-t[2-[[t3- 

t ( amino iminomethyl ) amino ] phenyl ] carbonyl ] - 
amino] acetyl] amino ]benzenepropanoic acid; 

(±) ethyl /S-£ [2-C [ [3-t (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acety 1 ] amino ] -1 ^ 3 - 
benzodioxole-S-propanoate ; 

(±)/3-[ t2-[ [ [3-f (aminoiminomethyl) amino] phenyl ]- 
Ccurbonyl ] amino ] acetyl ] amino ] -1 , 3 - 
benzodioxole-5-propanoic acid; 

(±) ethyl /3-t [2-[ [ [3-[ (aminoiminomethyl) amino]- 
naphthalen-l-y 1 ] carbonyl ] amino ] acetyl ] - 
amino ] pyr idine-3 -propanoate ; 

(±)/^-[[2-[[[3-[( aminoiminomethyl ) -amino ] - 
naphthalen-l-yl ] carbonyl ] amino] acetyl] - 
amino] pyr idine-3 -propanoic acid; 

(±) ethyl iS- [tl-[t [3- [( aminoiminomethyl )- 
amino ] phenyl ] carbonyl ] amino ] -1-cyclopropy 1 ] - 
carbonyl ] amino] pyridine-3 -propanoate ; 

(±) [l-[ [ [3 [ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino] cycloprop-l-yl] carbonyl ] - 
amino] pyridine-3 -propanoic acid; 
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{±) ethyl [2-[ [ [3-[ [iminot (phenylmethyl) amino] - 
methyl ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ]pyridine*3-propanoate ; 

(±) [2-[ [ [3-[ [imino[ (phenylmethyl) amino] methyl ]- 
euaino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

/5"t[2-[[[3-[ ( amino iminomethyl ) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoic acid; 

3S-[ t2-t [ [ 3- (aminocarbonylamino) phenyl) - 
carbonyl ] amino ] acetyl ] amino ] -4 -pentynoic acid ; 

ethyl 3S-[[2-[[[3 - (aminocarbonylamino) phenyl ] - 
carbonyl ] amino ) acetyl ) amino ] -4-pentynoate ; 

[[2-t[[3-t( aminoiminomethy 1 ) amino ] -2 , 5 , 6- 
trif luoropheny 1 ] carbonyl ] amino ) acetyl ] - 
amino] <-4*pentynoic acid; 

(±) [2-[ [ [3-[ ( amino iminomethyl) amino] *- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 5- 
bis (trif luoromethyl) benzenepropanoic acid; 



(±) /8-[ [2-[ [ [3-[ ( aminoiminomethy 1) amino]- 
pheny 1 ] carbonyl ) amino ] acetyl ] amino ] -3 ^ 5- 
bis (trif luoromethyl) benzenepropanoic acid; 



ethyl (±) jS- [[2- tt [3- [ (aminoiminomethy 1) amino]- 
phenyl] carbonyl] amino] acetyl] amino] -3 , 5- 
bis (trif luoromethyl) benzenepropanoate; 

(±) [2-[ [ t3-[ (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
[1,1* -bipheny 1 ] -4 -propanoic acid ; 
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ethyl (±) i3-[[2-t[[3-£(aiainoiminoinethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
[1,1* -bipheny 1 ] -4 -propanoate ; 

(±) ethyl j8-t[2-[[[3-[{aminoiminomethyl)amino]-5- 
( trif luoromethyl ) -phenyl ] carbonyl ] amino] acetyl J amino] - 
3 , 5*bis (trif luoromethyl) benzenepropanoate ; 

(±) l8-£[2-[[[3-[ (aminoiminomethyl)amino]-5- 
(trif luoromethyl ) phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
3 , 5-bis (trif luoromethyl ) benzenepropanoic acid ; 

(±) [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino] - 
naphthalene-l-carboxylic acid; 

methyl (±) /J- [t2-[[ [3- [( aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
naphthalene-l-carboxylate ; 

(±) 3-t[t3-[( aminoiminomethyl ) amino ) phenyl ] - 
carbonyl] amino] -2-oxopyrrolidine-l- 

propanoic acid; 

3R- 1 [ 2 - [ [ [ 3 - [ ( aminoiminomethyl ) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] -4 -pentynoic acid ; 

ethyl 3R- f [ 2- [ [ [ 3 - [ (aminoiminomethyl) amino] phenyl] - 
carbonyl ] amino] acetyl ] amino] -4-pentynoate; 

3S-t[2-[[[3-[[[ (phenylmethyl) amino] - 
carbonyl ] amino ] phenyl ] carbonyl ] amino] acetyl ] - 

amino] -4 -pentynoic acid; 

ethyl 3S-[ [2-[ [ [3-[ [ [ (phenylmethyl) amino] - 
carbonyl] amino] phenyl] carbonyl ] amino] acetyl ] - 

amino ] -4 -pentynoate ; 
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3S-[[2-[[[3-[ (2uninoixnin methyl) amino] phenyl ] - 
carbonyl] amino] acetyl] amino] -4 -pentyn xc acid; 

[2-[ [ [3- (auainocafbonylcimino) phenyl]- 
carbonyl ] amino] acetyl] amino] pyridine- 

3-propanoic acid; 

ethyl iJ-[[2-[[[3- (aminocarbonylamino) phenyl] - 
carbonyl ] amino] acetyl ] amino] pyridine-3-propanoate ; 

(±) /S-t [2-[ [ [3-t [ [ (phenylmethyl) amino] carbonyl] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ]pyridine-3 -propanoic acid; 

(±)ethyl [2-t 1 13-[ [ [ (phenylmethyl) amino] carbonyl] 
amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ] pyr idine-3 -propanoate ; 

(±) ethyl t2-[ [ [3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
auaino] f uran*2-propanoate; 

(±) iS-t [2-[ [ [3-[ {aminoiminomethyl)amino]- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] - 
furan-3 -propanoic acid; 

3-[[2-[[[3-t( aminoiminpmethy 1 ) amino ] phenyl ] carbonyl ] < 
amino ] acetyl ] amino ] pentanedioic acid ; 

bismethyl ester 3-[[2-[[[3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] -amino] acetyl ] euaino ] pentanedioate ; 

(±) hydrogen methyl 3-[ [2-[ [ [3-t (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] pentanedioate ; 
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(±) t2-[t[3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] • 
furan-2 -propanoic acid; 

ethyl (±) /J-t[2-[£t3-[( aminoiminomethy 1 ) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] £uran-2 -propanoate ; 

(±) i3-[t2-[£[3-[( amino iminomethy 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino J - 
naphthalene-2 -propanoic acid; 

(±) nethyl ^-[[2-[[[3-[(aminojjninoinethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ) amino ] - 
thiophene-»3 -propanoate ; 

ethyl 3S-[ t2-[ [ [3-[ ( aminoiminomethy 1) amino]- 
phenyl ] C€arbonyl ] amino ] acetyl ] amino] - 

4-pentynoate; 

(±) i8-[ [2-[ t [3-t ( aminoiminomethy 1) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
thiophene-3 -propanoic acid ; 

{±) 2- [ 3- [[ 2-[ [[ 3- 1( aminoiminomethy l)amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ) amino ] -4 - 
carboxybutyl]thio] benzoic acid; 

(±) 2-[3-[ [2-t [ [3-[ ( aminoiminomethy 1) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino] -4- 
carboxybutyljsulfonyl) benzoic acid; 

(±) ^-C [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
thiophene-2-propanoic acid; 
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(±) methyl 2-[ [3-[2-[ [ [3-[ (aminoiminoinethyl)aiaino] 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -4 • 
carboxybutyl ] thio] benzoate ; 

(±) methyl 3-[ [2-[ [ t3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5 - [ ( 4 -methy Ipheny 1 ) thio ] pentanoate ; 

(±) methyl 3-t [2-t [ [3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
4-[ [ (4-methylphenyl)sulfonyl]amino]butanoate; 

3-[[2-[[[3-[ ( aminoiminomethyl) amino ] - 
phenyl ]carbonyl] amino] acetyl] amino] -4- [ [ (4- 
methylphenyl)sulfonyl] amino] butanoic acid; 

(±) 3-[ [2-[[[3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -5- [ ( 4«» 
methylphenyl ) thio ] pentanoic acid ; 

(±) 3-t [2-[[[3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] eunino ] acetyl ] amino ] -5- [ ( 4 - 
methylphenyl ) sulf ony 1 ] pentanoic acid ; 

3S-[ [2-[ [ [3-[ ( aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino } acetyl ] amino ] --4 
(phenylthio) butanoic acid; 

3R-t [2-[ I [ 3- [ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

4-pentynoic acid; 

ethyl 3R- [ [ 2- [ [ [ 3- [ ( aminoiminomethyl ) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

4 -pentynoate ; 
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2-[[2S-t[2-[[[3-[ (aminoiminomethyl)- 
amin ) phenyl ] carbony 1 ) amino ) acetyl ] amino ] -2 - 
(carboxymethyl) ethyl Jsulfonyl] benzoic acid; 



3S-[ [2-t [ t3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino] acetyl ) amino] - 

4-pentynoic acid; 

ethyl 3S-[ t2-[ [ t3-[ (aminoiminomethyl) amino]- 
pheny 1 ] carbony 1 ] amino] acetyl ] amino ] - 

4 -pentynoate ; 

2-[t2S-£t2-t[[3-[( aminoiminomethyl ) amino ] • 
phenyl ] carbony 1 ] amino] acetyl ] amino] -2 - 
(carboxymethyl) ethyl ] thio] benzoic acid ; 

(±)ethyl /S-[[2-[[ [3-[ (aminoiminomethyl) - 
amino] phenyl ] carbony 1 ] methy lamino ] acetyl ] - 
amino ] -pyr idine-3 -propanoate ; 

(±)^-[t2-[[[3-[( aminoiminomethyl) amino ] phenyl ] - 
carbony 1 ] methy lamino ] acetyl ] amino] pyridine- 

3 -propanoic acid; 

(±) ethyl ^-[[2-[[[3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino] -1-oxopropy 1 ] - 
amino ] pyr idine-3 -pr opanoate ; 

t2-t [ [3-[ ( aminoiminomethyl) amino ]- 
phenyl ] carbony 1 ] amino J -1-oxopropyl ] - 
amino] pyr idine-3 -propanoic acid; 

(±) /8-[C2-[t[3-[ (aminoiminomethyl) amino] -4- 
methylphenyl ] carbony 1 ] amino] acetyl ] - 
2unino] pyr idine-3 -propanoic acid; 
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(±) jS-t t2-[ [ [3-[ [ (aminoiminomethyl) amino]- 
methyl ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ]pyridine-3 -propanoic acid; 

3S-[(2-[[[3-[ (aminoiminomethyl) auaino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
4 -hydroxy butanoic acid; 

(±) /?-£ [2-t [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino] acetyl ] - 
eunino] -2-hydroxybenzenepropanoic acid; 

(±) [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -2- 
hydroxy-5-methylbenzenepropanoic acid ; 

(±) 3-[[2-t[[3-[( amino iminome thy 1 ) amino ] - 
phenyl ] carbony 1 ] amino] acetyl ] amino] -4- [ (2- 
hydroxyethyl) amino] -4-oxobutanoic acid; 

2S-[[2-[[[3-t[ aminoiminomethyl ] amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino] -3- 
carboxypropyl 2-aminobenzoate; 

(±) [2-[ [ (3-[ (aminoiminomethyl) amino]phenyl] 
carbony 1 ] amino ] acetyl ] amino ] - 1 , 4- 
ben2odioxin-6-propanoic acid; 

N-t2-t [ [3-[ ( aminoiminomethyl) amino] phenyl ] - 
carbonyl] amino] acetyl ]-i8-alanine, ethyl ester; 

N-[2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino] acetyl ] -/3-alanine ; 
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( ± ) ethyl /?- [ [ 2 - [ [ [ 3 - [ ( aminoiminomethy 1 ) amino ] • 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
quinoline-3-propanoate ; 

aminoiminomethy 1 ) amino ] - 
phenyl ] carbony 1 J amino ] acetyl ] amino ] - 
guinoline-3-propanoic acid; 

N-[2-[ [ [3-[ [ [ (phenylmethyl) amino] carbonyl]- 
amino ] phenyl ) carbonyl ] amino ] acetyl ] - 
i3-alanine, ethyl ester; 

3-C t2-[ [ [3-[ [ [ (phenylmethyl) amino) carbonyl] - 
amino] phenyl ] carbonyl ) amino] acetyl ) 
amino] propanoic acid; 

(±) ethyl ^-r t2-[ [ [3-[ [ [ (phenylmethyl) amino] - 
carbonyl ] amino ] phenyl ] carbonyl ) amino ] 
acetyl ) amino ] pyr idine-3 •propanoate ; 

(±) ^•[t2-[[[3-[[[ (phenylmethyl) amino] carbonyl] 
amino] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ]pyridine-3 -propanoic acid; 

ethyl /S-[ [2-[ [ [3-[ [ (phenylamino) carbonyl]- 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 

pyridine-3-propanoate ; 
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[2-[ [ [3-[ [ (phenylaiaino)carbonyl]aminoJ- 
phenyl ] carbpny 1 ] cunino ] acetyl ] amino ] - 
pyr idine-3 -propanoic acid ; 

ethyl i8-t[2-[[[3-(aniinocarbonylainino)- 
phenyl ] carbony 1 ] amino ] acetyl ] amino] - 
pyr idine-3 -propanoate ; 

i8-t[2-£[[3-( aminocarbonyleunino) phenyl ] - 

carbony 1 ] amino 3 acetyl ] amino ] pyridine-3 - 

propanoic acid; 

ethyl [2-[ [ [3-[ [ [ [ (4-methylphenyl) sulf onyl] 
amino ) carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino] pyridine-3 *-propanoate ; 

e-l [2-[ [ [3-[ [ [ [ (4-methylphenyl) sulf onyl] amino]- 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ]pyridine-3 -propanoic acid; 

ethyl [2-[ [ t3-[ (aminothioxomethyl)- 
amino] phenyl ] carbonyl J amino] acetyl ] - 
amino] pyridine-3-propanoate ; 

i8-t[2-[[[3-[( aminothioxomethy 1 ) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] pyridine- 
s-propanoic acid; 

ethyl t2-[ [ [3-t ( aminothioxomethy 1) amino ]- 
phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] benzenepropanoate ; 

j5-[[2-[[[3-[ ( aminothioxomethy 1) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 
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ethyl iS- 1 [ 2- [ [ [ 3- [ [ [ (phenylmethyl) amino] - 
carbony 1 ] amino ) phenyl ] car bony 1 ] amino ] acetyl ) • 

amino ] benzenepropanoate ; 

/J-C [2-[ [ [3-[ [ [ (phenylmethyl) aminojcarbonylj- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] benzenepr opanoic " acid ; 

ethyl 1 [ 2- [ [ [ 3- [ [ t (phenylmethyl) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -ri , 3-benzodioxole-5-prop2uioate; 

[2-[ [ [3-[ [ [ (phenylmethyl) amino] carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
1, 3-benzodioxole-5-propanoic acid; 

ethyl 1 t2-t [ [3-3-[ [ (phenylamino) carbonyl]- 
amino ] phenyl ] csurbony 1 ] amino ] acetyl ] amino ] - 
1 , 3*benzodioxole*5-propanoate ; 

1 1 2- 1 1 [ 3-3- [ [ (phenylamino) carbony! ] amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -1 , 3- 
benzodioxole-5-propanoic acid; 

^•C[2-[[[3-[[t[(4-( aminosulf ony 1) phenylmethyl ] - 
amino ] carbony 1 ) amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] pyr idine- 
3-propanoic acid; 

[2-[[ [3-[ [ [ (3-pyridinylmethyl)amino]carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] pyr idine-3 -propanoic acid; 

i8-t[2-[[[3-[[[ (2-carboxyethyl ) amino ] carbony 1 ] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyr idine-3 -propanoic acid; 
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i8-[E2-[[[3-[[t(2 -pheny lethy 1 ) amino ] carb ny 1 ] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] 2unino ] - 
pyridine-3-propanoic acid; 

[2-t C [3-[ [ [ (1-naphthalenylmethyl) amino] carbony 1] 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

ethyl /3-t[2-[[[3-[( aminoiminomethy 1 ) amino ] -4 - 
chloropheny 1 ) carbony 1 ] amino ] acetyl ] amino ] - 

benz enepr opanoat e ; 

i5-[[2-[[[3-[ ( aminoiminomethy 1) amino] -4- 
chloropheny 1 ) carbony 1 ] amino ] acetyl ] - 
amino ]benzenepropanoic acid; 

[2-[ [ [5-£ (euninoiminomethyl) amino] -2 •chloropheny 1] 
carbony 1 ] amino ] acetyl ] amino ] benz enepr opanoic acid ; 



ethyl /S- [ 2 - [ [ [ 3 - [ [ amino ( aminocarbony 1 ) 
imino ] methyl ] amino ] phenyl ] carbony 1 ] * 
amino] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoate ; 



/5-[t2-[t[3-[f amino ( aminocarbony 1 ) imino ] - 
methyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino] -3 , 5-dichlorobenzene- 

propanoic acid; 

[ (dimethyleuaino)carbonyl] methyl i5- 
t [2-t [ (aminoiminomethyl)amino]phenyl]- 
carbony 1 ] amino] acetyl ] amino] -3 , 5- 
dichlorobenzenepropanoate ; 



1,1-dimethylethyl 3,5-dichloro-iS-[ [2-[ [ [30 [ [ (ethoxy- 
carbonyl) amino] [ (ethoxy car bony 1) imino ] methyl] amino]- 
phenyl ] carb ny 1 ] amino ] acetyl ] amino ] benzenepropanoate ; 
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3,5-dichloro-i8-[ (2-t [ [3-[ [ [ ( thoxycarbonyl)- 
amino ] [ ( ethoxycarbony 1 ) imino ] methyl ] - 
amino ] -phenyl ] carbony 1 ) amino] acetyl J - 
amino Jbenzenepropanoic acid; 

ethyl t2-[ [ [3-[ (aminoiminomethyl) amino]-4- 
chlor opheny 1 ] carbony 1 ] amino ] acetyl ] amino- 
3 0 5-dichlorobenzenepropanoate ; 

[2-[( [3-[ (aminoiminomethyl) amino] -4- 
chlorophenyl ) carbony 1 ] amino] acetyl ] amino] - 
3 , 5-dichlorobenzenepropanoic acid ; 

ethyl 3S-[ [2-[ [ [3-[ [amino[ (aminocarbonyl) imino] - 
methyl ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 

amino ] -4 -pentynoat e ; 

3S-[[2-[ [ [3-t [amino[ (aminocarbonyl) imino]- 
methyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ] -4 -pentynoic acid ; 

ethyl 3S-[ [2-[ [ t3-( (aminoiminomethyl) - 
amino] -;4-chlorophenyl ] carbonyl ] amino] - 
acetyl ] amino] -4-pentynoate ; 

3S-[t2-t[[3-(( amino iminomethy 1 ) amino ] -4 - 
chlorophenyl ] carbonyl ] amino ] acetyl ] - 
amino] -4 -pentynoic acid ; 

(±) ethyl /8- [[2- [[[3- [(aminoiminomethyl) amino ]- 
phenyl ] carbonyl ] amino] acetyl ] amino] -3/4- 
dichlorobenzenepropanoate ; 

(±) /5-[[2-[[(3-[ (aminoiminomethyl) amino] phenyl ] - 
carbonyl ] amino] acetyl ] amino ] -3 , 4- 
dichl robenzenepropanoic acid; 
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(±) ethyl ^-[[2-[[[3-[(aminoiminomethyl)amino]-5- 
(trif luoromethyl) carbony 1] amino] acetyl] amino]- 
3,4 "^dichlorobenzenepropanoate ; 

(±) j8-[[2-[t[3-t (aminoiminomethyl)amino]-5- 
( tr if luor omethy 1 ) phenyl ] carbony 1 ] amino ] acetyl ] ^ 
cuaino ] -3 , 5-dichlorobenz enepr opanoic acid ; 

(±) ethyl /8-t[2-[£[3-t(aminoiminomethyl)amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -2 , 5- 
dimethylbenzenepropanoate ; 

(±) [2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbony 1 ] amino] acetyl ] amino] -2 , 5- 
dimethylbenzenepropanoic acid; 

(±) ethyl i3-[ [2- [[ [3- [( aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 - 
chlorobenzenepropanoate ; 

(±) t2-[t[3-[ (aminoiminomethyl) amino] phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] -3 - 
chlorobenzenepropanoic acid ; 

{±) ethyl jS-t [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 - 
bromobenzenepropanoate ; 

(±) iS-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino] acetyl ] amino] -3- 
bromobenzenepropanoic acid; 

(±) ethyl i8-[ [2-[[t 3- [(aminoiminomethyl) amino ]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -4- 
bromobenz enepr opanoate ; 



wo 97/08145 



PCT/US96/13500 



- 752 - 

(±) /'~[[2-t[[3-[(aniinoiminom thyl)amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] -4 - 
bromobenzenepropanoic acid; 

ft 

(±) ethyl j8-[t2-[[[3-[(aminoiioinomethyl) amino 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dimethy Ibenz enepropanoa te ; 

(±) i5-t [2-[ t (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dimethylbenzenepropanoic acid; 

(±) ethyl i5-t [2- 1[[3-[ (aminoiminomethyl) amino ]- 
phenyl ] carbony 1 ] amino ) acetyl ] amino ] -3,5- 
dimethoxybenzenepropanoate ; 

(±) i5-[[2-t [[3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dimethoxybenzenepropanoic acid; 

(±) ( 2, 2-dimethyl-l-oxopropoxy) methyl /8-[[2-[[[3- 
[ (aminoiminomethyl) amino ] phenyl] carbony 1] amino] 
acetyl ] amino ] -3 , 5-dichlorobenzenepr opanoate ; 

(±) j8-[ [2-[ [ [3-[ [ [ (aminocarbonyl) imino) - 
methylamino) methyl ] amino ] phenyl ] - 
c€u:bonyl ] amino] acetyl ] amino] -3 , 5- 
dichlorobenzenepropanoic acid; 

( ± ) 1 [ 2 - [ [ [ 3 - [ ( aminothioxomethy 1 ) amino ] - 
phenyl ] carbonyl ] amino] acetyl ] amino] -3 , 5- 
dichlorobenzenepropanoic acid; 

(±) ^•[[2-[[[3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 4 - 
dibromobenzenepropanoic acid; 
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(±) i5-[t2-[[[3-C(aminoimin methyl) amino] phenyl ]- 
carbonyl ] amino ] acetyl ] amino] -3-f luoro-5- 
( tr if luoromethy 1 ) benzenepropanoic acid ; 

(±) /8-[ t2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 - 
bromo-5-f luorobenzenepropanoic acid ; 

(±) /J^[[2-[t [3-[ (aminoiminomethyl) amino ]- 
phenyl ) carl>ony 1 ] amino ) acetyl ] amino ] -3 , 5- 
dibromobenzenepropanoic acid; 

(±) i8--[[2-[[[3-£( aminoiminomethyl ) amino ] pheny 1 ] - 
carbonyl ] amino ] acetyl ] amino ] -3 -bromo- 
5-methylbenzenepropanoic acid; 

(±) ^-t [2-[[[3-[ (aminoiminomethyl ) amino] -5- 
( tr if luoromethy 1) phenyl ] carbonyl ] amino] acetyl] - 
amino] *3 , 5-dibromobenzenepropanoic acid ; 

(±) /S-[ f2-t [ [3-[ (aminoiminomethyl) amino]phenyl]- 
carbonyl ] amino] acetyl ] amino] -3-bromo-5- 
chlorobenzenepropanoic acid; 

(i) i5-[[2-[[[3-[ (aminoiminomethyl) amino] -5- 
( tr if luoromethyl ) phenyl ] carbonyl ] amino ] acetyl ] - 
amino] -3-bromo-5-chlorobenzenepropanoic acid ; 

(±) [ 2- [2- t 2- (2-hydroxyethoxy) ethoxy] ethoxy] - 
ethyl] i8-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 ^ 5- 
dichlorobenzenepr opanoate ; 

(±) /8-t [2-[ t [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 - 
br mo-5«iodobenzenepropanoic acid; 
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(i) i5-t[2-[t[3-[(amin iiainomethyl)amin ]phenyl]* 
carbony 1 ] amino ] acetyl ] amino } -2 -hydr xy-4 - 
methoxybenzenepropanoic acid; 

(±) [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino] acetyl ] amino ] -5-hydroxy-4- 
methoxybenzofuran*6*propanoic acid; 

(*) 0-[t2-[[t3-( (aminoiminomethyl) amino] phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] -9H-f luor ene- 

2*-propanoic acid; 

ethyl (±) /?-£ i2-t t [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino] acetyl ] amino] -9H-f luorene- 

2-propanoate; 

(±) ^-[t2-[[[3-[( aminoiminomethyl ) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] -3 , 5-dichlor o- 
2-hydroxyben2enepropanoic acid; 

(±) C2-t 1 13-£ (aminoiminomethyl) amino]phenyl]- 
carbony 1 ] amino] acetyl ] amino ] -2-hydroxy-5- 
nitrobenzenepropanoic acid; 

(±) [2-[ [ [ 3- [ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dibromo-2-hydroxybenzenepropanoic acid ; 

ethyl (±) /8-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino] acetyl] amino] -3 , 5- 
dibromo-2-hydroxybenzenepropanoate; 

(*) fi^l t2-[ t [3-t (aminoiminomethyl) amino]- 
phenyl J carbonyl ] amino ] acetyl ] amino ] -5- 
bromo-2-hydroxyben2enepropanoic acid; 
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ethyl(±) i8-[[2-[[[3-[(aBiinoiminomethyl)amin 
phenyl ] carbony 1 ] amino ] acetyl ] stsiino ] -5- 
. broino-*2-hydroxybenzenepropanoate; 

(i) ^""t [2-[ [ [3-[ ( aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl } amino ] - 
cyclohexanepropanoic acid ; 

ethyl (±) i8-[(2-t [ [3-t (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino] - 
cyclohexanepropanoate ; 

ethyl(±) t2-[ t [3-[ (aminoiminomethyl)- 
amino ) phenyl ] carbony 1 ] amino ] acetyl ) amino ] - 
3 , 5-dichloro-2-hydroxyben2enepropanoate ; 

(±) ^-[[2-t[ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -5- 
chloro-*2-hydroxybenzenepropanoic acid; 

(±) /8-[[2-[[[3-[ (aminoiminomethyl) amino J phenyl 1- 
carbonyl ] amino ] acetyl ] amino ] -3 -bromo-5- 
chloro-2-hydroxyben2enepropanoic acid ; 

(±) 5-amino-i5-[ [2-[ [ [3-t (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
2 -hydr oxybenzenepr opanoic acid ; 

(±) [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
5-bromopyridine-3-propanoic acid; 

ethyl (±) i9-[t2-[[[3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acety 1 ] amino ] - 
5-bromopyridine-3-propanoate ; 
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3,5-dichl ro-i8-[[2-[[[3-[[[(ethoxycarbonyl)amino]- 
thioxomethyl ] amin ] phenyl ] carbony 1 ] amino] - 
acetyl] amino Jbenzenepropanolc acid; 

3,5-dichloro-i5-t [2-[ [ [3-[ [ t (ethoxycarbonyl) amino]- 
iminomethy 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl] amino ]benzenepropanoic acid; 

^-t [2-[[ t3-[ (aminoiminomethyl)amino]phenyl]- 
carbony 1 ] amino] acetyl ] amino] [1,1'- 
bipheny 1 ] -3 -propanoic acid ; 

1 , 1-dimethy lethy 1 iS- t [ 2 - [ [ [ 3 - [ ( aminoiainomethy 1 ) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] [ 1 , 1 ' - 

bipheny 1 ] -3 -propanoate; 

t2-[ t [3- [ (aminoiminomethyl) amino] phenyl ]carbonyl] - 
amino] acetyl] amino] [pyrimidine-5-propanoic acid; 

1 , l-dimethy lethy 1 i3-[[2-[t[3"[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ) amino ] acetyl ) amino ] - 
[pyrimidine-5-propanoate ; 

^-C [2"[ t [3-[ (aminoiminomethyl) amino ] phenyl ]carbonyl]- 
amino ] acetyl ] amino ] -3 -methy lthiophene-2 -propanoic acid ; 

1 , 1-dimethy lethy 1 i8-[[2-[[[3-[( aminoiminomethyl ) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 - 
methy lthiophene-2 -propanoate ; 

(±) C2-[[ [3-[ (aminoiminomethyl) amino]phenyl]- 
carbonyl ] amino ] acetyl ] amino ] -3 - (methylthio) - 

benzenepropanoic acid; 
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m 

1,1-diiaethylethyl (±) i3-[ [2-[ [ [3«[ (amin imin methyl) 
amino] phenyl ]carb nyl] amino] acetyl ]amin ]- 
3- (methyl thio) benzenepropanoate ; 

(±) i8-[[2-[ t[3-^{aminoiminomethyl)amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] -6- 
methylpyridine-2 -propanoic acid; 

[2-[ [ t3-[ ( aminoiminomethyl) amino) phenyl]- 
carbony 1 ] amino ] acetyl ] ami no ] - 3 - ( me thy 1 sul f ony 1 ) - 

benzenepropanoic acid; 

[2-[ [ [3-[ (aminoiminomethyl) amino] phenyl]- 
carbony 1 ] amino] acetyl ] amino] -3 , 5- 
diethoxybenzenepropanoic acid; 

ethyl [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] -carbonyl ] amino] acetyl ] amino] -3 , 5- 
diethoxybenzenepropanoate ; 

^"[[2-[[[3-[( aminoiminomethy 1 ) amino ] phenyl ] - 
carbonyl ] amino ] acety 1 ] amino ] -4 - 
bromothiophene-2 -propanoic acid; 

ethyl j8-[[2-t[[3-[( amino iminomethy 1 ) amino] phenyl ] - 

carbonyl ] amino ] acetyl ] amino ] -4 - 
bromothiophene-2-propanoate ; 

C2^t [ [3-[ ( aminoiminomethy 1) amino] phenyl- 
carbonyl ] amino ] acetyl ] amino ] -5-chlorothiophene- 

2-propanoic acid; 

ethyl )3-[[2-[t[3-[ (amino iminomethy 1) amino] phenyl- 
carbonyl ] amino] acetyl] amino] -5-chlorothiophene- 

2 -pr opanoat e ; 
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^"•[ [2-[ [ t3-[ (aminoiminomethyl) amino] phenyl]- 
carbonyl ] amino] acetyl ] amino ] -IH-pyrazole- 

3 -propanoic acid; 

ethyl j9-[ [2-[ [ [3-[ (aminoiminomethyl)amino]phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] -IH-pyrazole- 

3-propanoate; 

^•I[2-[[[3-t( aminoiminomethy 1 ) amino ] phenyl ] - 
carbonyl ] amino) acetyl ] amino] -5-methylthiophene- 

2 -propanoic acid; 

ethyl /5- [ [ 2- [ [ [ 3- [ (aminoiminomethy 1 ) amino] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] -5-methylthiophene- 

2-propanoate; 

^•[[2-[[[3-[( aminoiminomethy 1 ) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] -2 , 3 , 5-tr ichloro- 

. benzenepropanoic acid; 

ethyl /8-[ £2-[ [ [3-[ ( aminoiminomethy l)euaino] phenyl] - 
carbonyl] amino) acetyl) amino] -2 , 3 , 5-trichloro- 

benzenepropanoate ; 

[2-[ [ [3-( (aminoiminomethyl) amino) phenyl )- 
carbonyl ) amino ) acetyl ) amino ) -2 ( carboxymethoxy ) - 

benzenepropanoic acid; 

ethyl [2-[ [ [3-[ ( aminoiminomethy 1) amino ) phenyl )- 
carbonyl ) amino ) acetyl ] amino ] -2 ( carboxymethoxy) - 

benzenepropanoate ; 

i8-[[2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ) carbonyl ) cuaino ) acetyl ] amino ] -4 -methoxy-l , 3 - 

benzodioxole-6-propanoic acid; • 
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ethyl j5-[[2-[[t3-t (aminoiminoniethyl)aain ] phenyl] 
carbony 1 ] amino ] acetyl ] amino ] -4 -methoxy-1 , 3 - 
benzodioxole-*6*propanoate ; 

[2-[ [ [3-[ (aminoiminomethyl) amino] phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] -5 -bromo- 
2-methoxyben2enepropanoic acid; 

ethyl [2-t [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl] aunino] acetyl] amino] -5-bromo- 
2-methoxybenzenepropanoate ; 

/S-C [2-[ ( [3-( (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ) amino ] acetyl ] amino ] -6-chloro- 
1^ 3-ben20dioxole-5-propanoic acid; 

ethyl [2-[ 1 13-[ ( aminoiminomethyl) amino]- 
phenyl] carbony 1] amino] acetyl ] amino] -6-chloro- 
1 f 3 -benzodioxole-5-propanoate ; 

/'"[[2-[t[3-[ (aminoiminomethyl) amino ]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzofuran-2-propanoic acid; 

ethyl /S-[ [2-[ [ [ 3- [ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ) aunino] acetyl ] amino ] - 
benzof uran-2-propanoate ; 

i8-[[2-(t[3-[( aminoiminomethyl ) amino ] - 
phenyl ] carbony 1 ] amino ] acety 1 ] amino ] -3 - 
(carboxymethoxy) benzenepropanoic acid; 

ethyl [2-[ [ [3-[ (aminoiminomethyl) amino ]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 - 
(carboxymethoxy) benzenepropanoate; 
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3-[[2-[[[3-[( aminoiminomethy 1 ) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl J amino 3-4,4/4- 
trifluorobutanoic acid; 

ethyl 3-[t2-t[[3-t( aminoiminomethy 1 ) amino ] phenyl ] - 
carbonyl ) amino ] acetyl ] amino ] -4 , 4 , 4 - 
trif luorobutanoate ; 

(±) iS-[ [2-[ t [3-[ ( aminoiminomethy 1) amino]phenyl]- 
carbonyl] amino] acetyl ] sunino] -3-bromo-4 , 5- 
dimethoxybenzenepropanoic acid; 

ethyl(±) i3-[ [2-t [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino] acetyl ] amino] -3-bromo-4 , 5- 
dimethoxybenzenepropanoate ; 

3-[[2-[[[3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino] acetyl ] amino] -4- 
methylpentanoic acid; 

ethyl 3-[ [2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl ]- 

carbonyl ] amino ] acetyl ] amino] -4- 
methy Ipentanoate ; 

3-[ [2-t [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 

pentanoic acid; 

ethyl 3-t f 2-[ t [3-[ (aminoiminomethyl) amino] phenyl]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 

pentanoate ; 

^"■[[2-[[t3-t( aminoiminomethyl ) amino ] - 
phenyl ] carbonyl ] amino ] acetyl ] amino] - 

5-bromo-3-chloro-2-hydroxybenzene- 

propanoic acid; 
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[2-[ [ [3-[ [ [ (4-pyridinylmethyl) amino]- 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl] amino]pyridine-3-propanoic acid; 

ethyl jS-f [2-[ [ [3-[ [ t (4-pyridinylmethyl)amino]- 
carbonyl ] amino] phenyl ] carbonyl] amino] * 
acetyl ] amino ] pyr idine-3 -pr opanoat e ; 

3,5-^ichloro-/8-[ t2-[ [ [3-[ [ [ (4-pyridinylmethyl) - 
amino] carbonyl ] amino ] phenyl ] carbonyl ] sunino ] - 
acetyl ] amino ] benzenepropanoic acid ; 

ethyl 3,5-dichloro-iS-[ t2-[ [ [3-[ [ [ (4-pyridinylmethyl) - 
amino ] carbonyl ] amino ] pheny 1 ] carbonyl ] amino ] - 
acetyl ] amino ] benz enepr opanoat e ; 

P^l [2-[ [ [3-[ [ [ (2-pyridinylmethyl) amino ] carbonyl]- 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 

ethyl /S-[ [2-[ [ t3-t [ [ (2-pyridinylmethyl) amino] carbonyl] 
amino ] phenyl ] carbonyl } amino } acetyl ] amino ] - 

pyridine*3-propanoate; 

• 

3,5-dichloro-j8-[ [2-[ [ [3-[ t [ (pheny Imethyl) amino]- 
carbonyl ] amino ] phenyl ] carbonyl ] amino ) - 
acetyl ] amino ] benzenepropanoic acid ; 

ethyl 3,5-dichlo¥-o-^-tt2-[[[3-[[[ (phenylmethyl)amino]- 
carbony 1 ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino ] benz enepr opanoat e ; 

3-chloro-/J-[ [2-[ [ [3-[ t [ (pheny Imethyl) amino]- 
carbony 1 ] amino ] pheny 1 ] carbonyl ] amino ] - 
acetyl ] amino ] benzenepropanoic acid ; 
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ethyl 3-chloro-/S-I [2-[ [ [3-t [ [ (phenylmethyl)- 
amino ] carbony 1 ] anin ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino] benzenepropanoate ; 

[2-[ t [3-t [ [ (l-phenylethyl) amino] carbonylj- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] 
amino]pyridine-3-propanoic acid; 

ethyl iS- [ 1 2- [ t ( 3- 1 1 [ ( l-phenylethyl) amino] carbony 1] - 
amino ] phenyl ) carbony 1 ] amino ] acetyl ] - 
amino] pyridine-3-propanoate ; 

i3-[ [2-[ [ [3-[ [ [ [ (lH-benzimidazol-2-yl) -methyl) amino) - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ) acetyl ] - 
amino ] -3 , 5-dichlorobenzenepropanoic acid ; 

ethyl t2-[ [ [3-t [ [ [ (lH-benzimidazol-2-yl) -methyl)- 
amino ] carbonyl ] amino ] phenyl ) carbony 1 ) amino ] - 
acetyl] amino] -3 , 5*dichlorobenzenepropanoate ; 

[2-[ [ [3-[ [ [ [ (3 , 5-dichlorophenyl)methyl]- 
amino] ceurbony 1 ] amino ] phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] pyr idine-3 - 
propanoic acid; 

ethyl [2-[ t [3-[ [ [ [ (3 ,5-dichlorophenyl) methyl]- 
amino ] carbonyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] soaino ] pyridine- 3 -propanoate ; 

3-t t2-[ [ [3-[ [ [ [ (3, 5-dichlorophenyl)methyl]- 
amino] carbonyl ] amino ] phenyl ] carbonyl ] - 
amino] acetyl] amino ]butanoic acid; 

ethyl 3-[[2-[[[3-[[[[(3, 5-dichlorophenyl) methyl] - 
amino ] carbonyl ] amino ] phenyl ] carbonyl ] - 
amino] acetyl ] amino } butanoate ; 
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^- [ [2- [ [ 1 3- [ (amin iminomethyl) amino] phenyl ] - 
carbonyl ] amino] acetyl] amino] -3 , 5 -bis ( l-methyl- 
ethoxy}benzenepropanoic acid; 

ethyl /8-[[2-[[[3-t (amino iminomethyl) amino] phenyl] 
carbonyl ] amino ] acetyl ] amino ] -3 , 5-bis ( 1-methyl- 

ethoxy) benzenepropanoate; 

/5""[[2-[[[3-[ (aminoiminomethyl ) amino] phenyl ] - 
carbonyl ] amino] acetyl ] amino ] -3 , 5-dibromo-4- 
hydroxybenzenepropanoic acid; 

ethyl /3-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl] 
carbonyl ] amino] acetyl ] amino ] -3 , 5-dibromo-4 - 
hydroxybenzenepropanoate ; 

3^[t2-[[[3-[ (aminoiminomethyl) amino] phenyl] - 
carbonyl ] amino] acetyl ] amino] -3 , 5-dichloro-4- 
hydroxybenzenepropanoic acid; 

/8-[[2-[[[3-[ (aminoiminomethyl) cuaino] phenyl ] - 
carbonyl] amino] acetyl ] amino] -3 , 5-dichloro-4- 

hydroxybenzenepropanpate ; 

/3-[ t2-[ [ [5-[ (aminoiminomethyl) amino ] -2- 
hydroxypheny 1 ] carbonyl ] amino ] acetyl ] amino ] 
-3 , 5*-dichlorobenzenepropanoic acid ; 

ethyl i8-[[2-[[[5-[ ( aminoiminomethyl) amino] -2- 
hydroxyphenyl] carbonyl ] amino] acetyl] amino] - 
3 , 5-dichlorobenzenepropanoate; 

[2-[ [[^-[ t (pherioxyamino) carbonyl] amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 
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ethyl ^-[[2-[[[3-[[(phenoxyaiiiino)carb nyljamino]- 
phenyl ] ceorbonyl ] amino ] acetyl ] amino] - 
pyridine-3-pr opanoate ; 

^-[t2-[[[3-[[[ (phenylamino ) amino] carbony 1 ] - 
amino ] phenyl ] carbony 1 ) amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

ethyl [2-[ [ [3-[ 1 1 (phenylamino)amino)carbonyl]- 
amino] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

pyr idine-3 -pr opanoate ; 

3-[[2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 

carbony 1 ] amino ] acetyl ] amino] -5- [(3,5- 
dichlorophenyl) amino ] -5-oxopentemoic acid; 

ethyl 3- 1 [2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl ] - 
carbonyl] amino] acetyl] amino] -5- [ (3,5- 
dichlorophenyl) amino] -5-oxopentanoate; 

[2-*[ t [3-[ (aminoiminomethyl) amino] -5-carboxy- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] pyr idine- 

3 -propanoic acid; 

ethyl /?-[ [2-[ [ [3-( (aminoiminomethyl) amino] -5-carboxy- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] - 
pyr idine-3 -pr opanoate ; 

* 

^- [ [ 2 - [ [ [ 3 - 1 ( aminoiminomethyl ) amino ] -5-carboxy- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoic acid; 

ethyl i?- £ [ 2 - [ [ [ 3 - [ (aminoiminomethyl) amino] -5-carboxy- 
pheny 1 ] carbony 1 ] amino ) acetyl ] amino ] -3 , 5- 
dichlorobenzenepr opanoate; 
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/J-C [2-[ [ [3,5-bis[ (aminoiminomethyl) amino] phenyl] - 
carbonyl ] amino] acetyl ] amino] -3 , 5-dichloro- 

benzenepropanoic acid; 

ethyl [2-t [ [ 3, 5-bis[ (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 5-dichloro- 

benz enepr opanoat e ; 

i5-[[2-£[t3-[ (aminoiminomethyl) amino] -5- 
( trif luoroacety 1 ) amino ] phenyl ] carbonyl ] amino] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoic acid ; 

ethyl [2-[ [ [3-[ (aminoiminomethyl) amino] -5- 
( tr if luoroacetyl ) amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoate ; 

/^"C [2-[ [ [3-(acetylamino)-5-[ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
3 , 5-*dichlorobenzenepropanoic acid ; 

ethyl /3-[ [2-[ [ [3-{acetylamino) -5-[ (aminoiminomethyl) - 
amino ] phenyl ] car bony 1 ] amino ] acety 1 ] amino ] - 
3 , 5«-dichlorobenzenepropanoate ; 

(±) 3,5-dichloro-/9-[[2-[[[3- 
[ [ (methylamino) (methylimino) methyl ] amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino] - 
benzenepropanoic acid; 

(±) 3,5-dichloro-/3-[[2-t [[3- 
[ [ (ethylamino) (methylimino) methyl] amino]- 
phenyl] carbonyl] amino] acetyl] amino] - 
benzenepropanoic acid; 
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(±) 3,5-dichloro-0-[[2-[[[3-[[[ (1- 

methylethyl) amino] (methylimino) methyl ] amin ] - 

phenyl ] carbony 1 ] amino ] acetyl ] amino ] 

* 

benzenepropanoic acid; 

(±) i8-[(2-[[t3-[[(ethylamino)-. 
(methylimino) methyl ] amino ] phenyl ] carbonyl ] - 
amino] acetyl) amino] luorobenzene- 

propanoic acid; 

(±) .4-fluoro-^-[f2-[[[3-[t[(4- 
pyridinylmethyl) amino] (methylimino) methyl] - 
amino ] phenyl ] carbonyl ) amino ] acetyl ] amino ] - 

benzenepropanoic acid; 

[2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbonyl ) amino ] acetyl ] amino ] -4 - 
f luorobenzenepropanoic acid; 

(±) [2-[ [ [3-[ (eiminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
lH-imidazole-2 -propanoic acid; 

(±) [2-[ [ [3-t ( aminoiminomethyl) amino] phenyl ]- 
carlDonyl ] amino] acetyl ] amino] -2,3,4^6- 
tetraf luorobenzenepropanoic acid ; 

i8-rt [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino] - 

-5-'bromothiophene-2«-propanoic acid; 

/S- [ [ 2 - [ [ [ 3 - [ ( aminoiminomethyl ) - 
amino] phenyl ] carbonyl ] amino] acetyl ] amino] -2- 
mercaptobenzenepropanoic acid; 



and 
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(±) /5-t2-[[[3-[( aminoiminomethy 1 ) - 
aiain ] phenyl ] carbonyl ] amino ] acetyl ] amino ] -5- 
chloro-2*mercaptobenzenepropanoic acid. 

5. A compound according to Claim 3 wherein is N-R^ 
and is cyano. 

6. A compound according to Claim 5 wherein the 
compound is selected from the group consisting of 

phenylmethyl [2-[ [ [3-[ [ (cyanoimino) - 
pheny Imethy lamino) methyl ] amino ] phenyl ] carbonyl ] amino ] - 

acetyl ] amino ] benzenepropanoate ; 

phenylmethyl iS- [ [ 2 - [ [ [ 3 - [ [ { cyanoimino) - 
methy lamino ) methyl ] amino ] phenyl ] car bony 1 ] amino ] - 
acetyl ] amino] benzenepropanoate ; 

phenylmethyl /8- [ [ 2- [ ( [ 3- [ [ ( cyanoimino) - 
( amino ) methyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] 

amino ] benzenepropanoate ; 

[2-[ t [3-f [ (cyanoimino) (ethylamino) methyl ]- 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 

benzenepropanoate ; 

/8-£ [2-[ [ [3-[ [ (cyanoimino) [ (phenylmethyl) - 

amino] methyl ] amino] phenyl] carbonyl] - 
amino ] acetyl ] amino ] benzenepropanoic acid ; 

[2-[ [ [3-[ [ (cyanoimino) (methy lamino) - 
methyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] benzenepropanoic acid ; 

/S-t [2-[ [ [3-[ [amino (cyanoimino) methyl] amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 
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^-t [2-[ [ [3-[ [ (cyanoimino) (ethylamino)- 
methyl ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] benzenepropanoic acid; 

ethyl 3S- [[2-[[[ 3- [[(cyanoimino) - 
(methy lamino) methyl ] amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] -4 -pentynoate ; 

3S-[ t2-[ t [3-[ [ (cyanoimino) (methy lamino) - 
methyl ] amino ] phenyl ] car bony 1 ] amino ] acetyl ] - 

imino]-4-pentynoic acid; 

ethyl ^-[ [2-[ [ [3-[ [ (cyanoimino) [2-pyridinylmethyl) 
amino ] methyl ] amino ] phenyl J carbony 1 ] amino ) - 

« 

acetyl ] €unino ] benz enepropanoate ; 

[2-[ [ [3-£ [ (cyanoimino) [2-pyridinylmethyl) - 
amino] methyl ) amino] phenyl ] carbony 1 ] amino] - 
acetyl ] amino ] benzenepropanoic acid ; 

ethyl /8-[ [2-[[[3-[[ (cyanoimino) [3- 
pyridiny Imethy 1 ) amino ] methyl ] amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] benzenepr opanoate ; 

[2-[ [ [3-[ [ (cyanoimino) [ 3 -pyr idiny Imethy 1) - 
amino ] methyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ] benzenepropanoic acid ; 

ethyl 3S-[ [2-[ [ [3-[ [ [ [ (4-(aminosulf onyl) - 
* pheny Imethy 1 ] amino ] ( cyanoimino) methyl ] - 
amino] phenyl ] carbony 1 ) amino] acetyl ] - 
amino] -»4 -pentynoate; 

3S-[ [2-[ [ [3-[ [ [ [ (4- (aminosulf onyl) pheny Imethyl]- 
amino] (cyanoimino ) methyl ] amino ] phenyl ] carbonyl ] - 
amino] acetyl] amino] -4-pentynoic acid; 
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ethyl [2-[ [ [3-[ [amino(cyanoimino)iDethyl]amino]- 
pbeny 1 ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoate ; 

i5-*C[2'-[[[3-[[ amino ( cyanoimino ) methyl ] amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoic acid; 



(±) ethyl 3,5-dichloro-/3-[[2-[[ [3-[ (cyanoimino)- 
(methy lamino ) methyl ] amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] benzenepropanoate ; 

(±) 3,5-dichloro-/J-[ [2-[ [ [3-[ (cyanoimino) (methylamino) - 
methyl ] eunino] phenyl ) carbonyl ] amino] acetyl ] - 
amino ]benzenepropanoic acid; 

and 



ethyl 3-[ [2-[ [ [3-[ [amino (cyanoimino) methyl] amino] 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -4 -pentynoate , 

7. A compound according to Claim 2 wherein 



A is 



— IjT^N— R7 
R5 Re 



wherein is N-R^; taken together with R^ forms 
a 4-12 membered ring; and R^ and R^ are 
independently selected from the group consisting 
of H, alkyl, alkenyl, alkynyl, cycloalkyl, 
bicycloalkyl substituted alkyl, arylalkyl, 
aryloxy, hydroxy^ alkoxy, amino, alky lamino, 
ary lamino, amido, alkylcarbonyl, arylcarbonyl, 
alkoxycarbonyl , ary loxycarbony 1 , 
haloalky Icarbonyl , haloalkoxy carbonyl , 
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alkylthi carbonyl, arylthiocarbonyl, 
acy loxymethoxycarbonyl , siibstituted phenyl, 
arylacyl, monocyclic and bicyclic heterocycles , 
monocyclic and bicyclic heterocyclicallcyl and * 
SOjR" wherein R*® is selected from the group 
consisting of alkyl, amino and aryl which are all 
optionally siibstituted with one or more 
substituent selected from the group consisting of 
acylamino, amino, carbonyl cyano, nitro, alkoxy, 
halo, alkyl, trif luoroalkyl, amido, 
alkylaminosulfonyl, alkylsulf onyl , 
alkylsulfonylamino, alkylamino, dialkylamino, 
aryloxy, thio, trif luoromethylthio, 
trif luoroalkoxy, and trif luoromethylsulf onyl or - 
MR^ and taken together form a 4*12 membered ring 
wherein said ring optionally contains a heteroatom 
selected from the group consisting of O, N, and S 
wherein said ring is optionally sixbstituted. 

8 » A compound according to Claim 7 wherein 

V is -N{R*)* wherein R* is selected from the group 
consisting of H and lower alkyl; 

n is 1; 

t is 0; and 

p is !• . 
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9. A compound according to Claim 8 selected from the 
group consisting of 

(±) ethyl /3-[[2-[[[3-t(4, s-dihydro-lH-imidazol- 
2 -y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ]pyridine-3-propanoate ; 

(±)/3-[[2-[[[3-[(4, 5-dihydro-lH-imidazol-2 -yl) - 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

(±) ethyl ^-[[2-[[[3-[{4,5-dihydro-lH-imida2ol- 
2 -y 1 ) amino ] phenyl ] carbony 1 ) amino ] acetyl ] amino ] - 
-3 , 5-bis (trif luoromethyl) benzenepropanoate; 

(±) t2-[ [ t3-[ (4,5-dihydro-lH-imidazol-2-yl)- 
amino ] phenyl ] carbonyl ] amino] acetyl ] amino] -3 , 5- 
bis (trif luoromethyl) benzenepropanoic acid; 

(±) ethyl j8-[t2-[[[3-[(4,5-dihydro-lH-imidazol- 
2-yl) 2uaino ] phenyl] carbonyl] amino] acetyl] - 
amino] -3 , b-dichlorobenzenepropanoate; 

(±) t2-[ t [3-t (4,5-dihydro-lH-imidazol•2-yl)- 
amino] phenyl ] carbonyl J amino] acetyl ] amino] - 
3,5-dichlorobenzenepropanoic acid; 

(±) ethyl 3,5-dichloro-)S-[[2-[t[3-[(l,4,5,6- 
tetrahydropyr imidin-2 -y 1 ) amino ] phenyl ] carbonyl ] - 
amino] acetyl ] amino] benzenepropanoate ; 

( ±) 3 , 5-dichloro-/3- [[2-[[[3-[(l, 4,5,6- 
tetrahydropyrimidin-2-yl) amino]phenyl] - 
carbonyl] amino] acetyl] amino] - 
benzenepropanoic acid; 
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(±) 2, 5-dibromo-^- [ [ 2- ( [ [ 3- [ (1, 4 , 5 , 6- 
tetrahydropyriinidin-2-y 1) amino ] phenyl ] carbonyl ] - 
amino] acetyl ] amino] benzenepropanoic acid ; 

(±) 3-bromo-5-chloro-^- [ [ 2- [ [ [ 3- [ ( l, 4 , 5 , 6- 
tetrahydropyrimidin-2-yl) amino] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) [2-[2-[2-(2 -hy dr oxy e thoxy ) - 
ethoxy ] ethoxy ] ethyl ] 3 , S-dichloro-^- [ [ 2- [ [ [ 3- 
t ( 1 , 4 , 5 ^ 6-tetrahydropyrimidin-2-yl) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] benz enepropanoat e ; 

■ 

(±) [ 2 - [ 2 - ( 2 -hydroxy ethoxy ) - 
ethoxy] ethoxy] ethyl] 3,5-dichloro-/J-[ [2-[ [ [3- 
[ ( 1 ^ 4 ^ 5 , 6-tetrahydropyrimidin-2-yl ) amino] - 
phenyl ) carbonyl ] amino ] acetyl ] amino ) - 
benzenepropanoate ; 

(±) 3-bromo-5-chloro-2-hydroxy-jS- 
Ct2-[It3-[(l,4,5, 6-tetrahydropyrimidin-2«yl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 

benzenepropanoic acid; 

ethyl (±) 3-bromo-5-chloro-2-hydroxy-i3- 
t[2-[[[3-[(l,4,5, 6-tetrahydropyrimidin-2-yl) - 
amino] phenyl ] carbonyl ] amino ] acetyl ] amino] - 

benzenepropanoate ; 

(±) 3 , 5-dichloro-2-hydroxy-^- [ [ 2- 
t [ (l#4,5, 6-tetrahydropyrimidin-2-yl)- 
amino] phenyl ] carbonyl ) amino ] acetyl ] amino ] - 

benzenepropanoic acid; 
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■ 

( ± ) 2, 5-dichloro-/S- [[2-[[[3-[(4, 5-dihydro- 
IH-pyrr lidin-2 -yl) amino ] phenyl ] carbonyl ] amino ) - 
amino] acetyl ] amino] -2-hydroxyben2enepropanoic acid ; 

(±) 3-bromo-5-chloro-i3-[[2-[tt3-[ (4,5-dihydro- 
lH-pyrrolidin-2-yl) amino] phenyl] carbonyl] amino] - 
acetyl ] amino ] -2 -hydroxybenzenepropanoic acid ; 

C2-t [ [3-[ [5-phenyl-lH-imidazol-2-yl) - 
amino ] phenyl ] ceurbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

ethyl i8-[ [2-[ [ [3-[ [5-phenyl-lH-imida2ol-2-yl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 

pyridine-3 *pr opanoate ; 

(±) ethyl 3,5-dichloro-^-[t2-[[[3- 
[(1,4,5, 6-tetrahydro-5 , 5-dimethy lpyrimidin-2-yl) • 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 

benz enepropanoate ; 

(±) 3 , 5-dichloro-/5- [[2-[[[3-[(i,4,5, 6-tetrahydr o-5 , 5- 
dimethylpyr imidin-2 -y 1 ) amino] phenyl ] carbonyl ] - 
amino] acetyl ] amino] benzenepropanoic acid ; 

ethyl (±) 3, 5-dichloro-2 -hydroxy-/?- [ [2-[ [ [3- 
[(1,4,5, 6-tetrahydro-5 , 5-dimethylpyrimidin-2-yl ) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 

benzenepropanoate ; 
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(±) 3-brojno-5-dichloro-2-hydroxy- 
[ C 2- [ [ [ 3- [ C 1 , 4 , 5 , 6-tetrahydro-5 , 5- 
dimethy Ipyr imidin*2 -y 1 ) amino ] phenyl ) - 
car bony 1 ] amino] acetyl] amino] benzene- 

propanoic acid; 

and 

ethyl (±) 3-bromo-5-dichloro-2-hydroxy-iS-[ [2-[ [ [3- 
[ (1 , 4 # 5 , 6-tetrahydro-5 , 5-dimethylpyrimidin-2- 
y 1 ) amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ] benzenepropanoate • 

10. A compound according to the formula of Claim 1 
wherein 



A is 




RS 



wherein is selected from the group consisting of 
lower alkyl, substituted alkyl, phenyl, 
substituted phenyl, cycloalkyl, monocyclic 
heterocycles, -S-R* and -O-R* wherein R' is selected 
from the group consisting of H, alkyl, substituted 
alkyl, phenyl, substituted phenyl and monocyclic 
heterocycles or R* taken together with r' forms a 
4-12 membered ring; or 

« 

taken together with R^ forms a 4-12 membered 
ring which is optionally substituted. 
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11. A compound according to Claim 10 wherein 

taken together with forms a 4*12 membered 
ring which is optionally substituted. 

12. A compound according to Claim 11 wherein 

V is -N(R*)- wherein is selected from the group 
consisting of H and lower alkyl; 

n is 1; 

t is 0 or 1; and 
p is 1. 

13. A compound according to Claim 12 wherein the 
compound is selected from the group consisting of 

(±) ethyl /3-[[2-[[[3-[(3,4,5,6-tetrahydro-2H-a2epin- 
7-yl) amino] phenyl ] carbonyl ] amino] acetyl ] - 
amino ] pyr idine-3 -propanoate ; 

(±) j8-[[2-[[t3-[{3,4,5, 6-tetrahydro-2H-a2epin- 
7-y 1 ) cuaino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ]pyridine-3 -propanoic acid; 

{±) ethyl P-[[2-[[[3-[(3,4,5, 6-tetrahydro-2H-azepin-7- 
y 1 ) amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
1, 3-ben2odioxole-5-propanoate; 



(±) [ [ 2- [ [ 1 3- [ ( 3 , 4 , 5 , 6-tetrahydro-2H-azepin-7 
y 1 ) eunino ] phenyl ] carbonyl ] amino ] acetyl ] amino] - 
1, 3-ben2odioxole-5-propanoic acid; 
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(±) /9--t[2-[[[3-[(3,4,5, 6-tetrahydr6-2H-azepin-7- 
y 1 ) amin ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

benzenepropanoic acid; 

(±) ethyl ^-[[2-t[[3-[(3,4.dihydro-2H-pyrrol-5- 
y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] pyr idine-3 ->pr opanoat e ; 

^-[[2-t[[3-t(3, 4-dihydro-2H-pyrrol-5-yl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 

( ± ) ethyl 0-i[2'[[[4 -chlor 0-3 -[(3,4,5,6 -t etr ahydro- 
2H-azepin-7-yl) amino) phenyl ] carbony 1 ] amino] - 
acetyl ) amino ] pyr idine-3 -pr opanoate ; 

(±) 0-1 [2-[ [ [4-chloro-3-[ (3 , 4 , 5, 6-tetrahydro-2H- 
azepin-7-yl) amino ) phenyl ]carbonyl] amino]- 
acetyl ] amino ) pyridine-3 -propanoic acid ; 

(±) ^- [ [ 2- [ t [ 3 , 5-bis [(3,4,5, 6-tetrahydro-2H-azepin- 
7-yl) amino ] phenyl] car bony 1] amino] acetyl] - 
amino ]pyridine-3-propanoic acid; 

^S- [ [ 2- [ [ [ 3 - [ ( 3 , 4 , 5 , 6-tetrahydro-2H-azepin-7- 
yl) amino ] phenyl ] carbony 1 ] amino] acetyl ] - 
amino]-4-pentynoic acid; 

(±) ethyl i8-[[2-[[[3-[ (3,4,5, 6-tetrahydro-2H-azepin- 
7-yl) amino] phenyl] carbonyl ] amino] acetyl ] amino] - 
3 , 5-dichlorobenzenepropanoate; 

■ • 

(±) ^- [ [ 2- [ [ [ 3 - [ ( 3 , 4 , 5 , 6-tetrahydro-2H-a2epin- 
-7-yl) amino] phenyl ) carbonyl ) amino ] acetyl ] - 
amino] -3 , S-dichlorobenzenepropanoic acid; 
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(±) ethyl i8-[£2-[[[3-[(3,4-dihydro-2H-pyrrol- 
5-y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoate; 

(±) [2-[ [ [3-[ (3,4-dihydro-2H-pyrrol-5-yl)- 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
3 , S-dichlorobenzenepropanoic acid; 

(±) ethyl 3,5-dichloro-/S-[[2-[[[3- 
[(2,3,4, 5-tetrahydropyridin-6-yl) amino] phenyl] - 
csurbony 1 ] amino ] acetyl ] amino ] benz enepr opanoa te ; 

(±) 3 , 5-dichloro-/S- [ [ 2- [ [ [ 3- [ (2 , 3 , 4 , 5- 

tetrahydropyr idin-6-yl ) amino ] phenyl ) carbony 1 ] - 
amino] acetyl } amino] benzenepropanoic acid ; 

( ±) 3 , 5-dichloro-2-hydroxy-/8- [ [ 2 - 
[Ct3-[(3/4,5, 6-tetrahydro-2H-azepin-7-yl) - 
amino] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

benzenepropanoic acid; 



and 



ethyl (±) 3 , 5-dichloro-2-hydroxy-i8- [ [ 2- 
E[[3-[(3,4,5, 6-tetrahydro-2H-azepin-7 -yl ) • 
amino] phenyl ] carbony 1 ] amino] acetyl ] amino] - 

benzenepropanojate • 

14. A compound according to Claim 10 wherein 

is selected from the group consisting of lower 
aUcyl, substituted alkyl, phenyl, substituted 
phenyl, cycloalkyl and monocyclic heterocycles . 
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15. A compound according to Claim 14 wherein 

V is -N(R*)- wherein is selected from the group 
consisting of H and lower alkyl; 

n is 1; 

t is 0; and 

p is 1. 

16. A compound according to Claim 15 wherein the 
compound is selected from the group consisting of 

(±). ethyl i8-[[2-[[[3-[(iminophenylmethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] pyridine-3-propanoate ; 

jSS- 1 [ 2- [ C [ 3- [ [ imino ( 1-pyrrolidinyl) methyl ] • 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino]-4-pentynoic acid; 



(±) /5-[ [2-[ 1 13-[ (iminophenylmethyljaminoj- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

3 , 5-dichloro-j3- [ [ 2 - [ [ [ 3 - [ [ imino ( 1- 
piperidinyl) methyl] amino] phenyl] carbony 1] • 
amino] acetyl ] amino] benzenepropanoic acid ; 



and 



ethyl 3 , 5-dichloro-j3- [ [ 2- [ [ [ 3- [ [ imino ( 1- 
piperidinyl ) methyl ] amino ] phenyl ] carbony 1 ] - 
. amino ] acetyl ] amino ] benzenepropanoate • 
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17. Ac npound according to Claim 10 wherein is 
-S-R* or wherein is selected from the group 
consisting of alkyl, sxibstituted alkyl, phenyl, 
substituted phenyl and monocyclic hereocycles or R^ 
taken together with R^ forms a 4-12 membered ring. 

18. A compoxind according to Claim 17 wherein 

V is -M(R*)- wherein is selected from the group 
consisting of lower alkyl, substituted alkyl, 
cycloalkyl, aryl, substituted aryl, monocyclic 
heterocycles and benzyl; 

n is 0; 

t is 0; and 

p is 1 or 2. 

19. A compound according to Claim 18 wherein the 
compound is selected from the group consisting of 

ethyl /3-[ [2-[ [ [3-[ {4,5-dihydrothia201-2'- 
y 1 ) amino ] phenyl ] carbony 1 ] amino] acetyl ] - 
amino ] pyr idine-3 -propanoate ; 

i9-[[2-[[[3-[(4,5 -dihydr othiazol-2 -y 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 

0-^1 [2^11 [3-[ [ben2oxa2ol-2-yl)amino]- 
phenyl ] carbony 1 ] amino] acetyl ] amino] - 
pyridine-3--propanoic acid; 

ethyl [2-[ [ [3-[ [benzoxa2ol-2-yl) amino]- 
phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
pyr idine-3 -propanoate . 
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[2-C [ [3--[ (5, 6-dihydro-4H-thia2in-2-yl) 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino] 
pyridine-3-propanoic acid; 



and 



ethyl j8-[ [2-[ [ [3-[ {5,6-dihydro-4H-thiazin-2-yl) 
amino] phenyl ] carbonyl ] amino] acetyl ] amino ] - 

pyr idine-3 --propanoate • 



20. A compound according to Claim l of the formula 



N N 




CO2H 




PCT/US96/13500 




PCmJS96a350g 
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O 




CH3 



PCT/US96/1350g 
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EtOOC 



COzEt 




and 




21. A pharmaceutical composition comprising a 

therapeutically effective amount of a compound of 
the formula 




(CH2)p-C-R 



or a pharmaceu'tically acceptable salt 
wherein 



A is 



X 

I ,1 
Rs R8 



wherein Y' is selected from the group consisting f 
N-R^ 0, and S; . 
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is selected from the group consisting of H; 
alkyl; aryl; hydroxy; alkoxy; cyan ; nitro; amino; 
alkenyl; alkynyl; amido; alky Icarbonyl ; 
arylcsurbonyl; alkoxycarbonyl; aryloxycarbonyl; 
haloalky Icarbonyl ; haloalkoxycarbony 1 ; 
alkylthioc2trbonyl; arylthiocarbonyl; 
acyloxymethoxycarbony 1 ; alkyl optionally 
svibstituted with one or more stibstituent selected 
from lower alkyl, halogen, hydroxy 1, haloalky 1, 
cyano, nitro, carboxyl, amino, alkoxy, aryl or 
aryl optionally substituted with one or more 
halogen, haloalkyl, lower alkyl, alkoxy, cyano, 
alkylsulfonyl, alkylthio, nitro, carboxyl, amino, 
hydroxyl, sulfonic acid, sulfonamide, aryl, fused 
aryl, monocyclic heterocycles, or fused monocyclic 
heterocycles; aryl optionally substituted with one 
or more substituent selected from halogen, 
haloalkyl, hydroxy, lower alkyl, alkoxy, 
methylenedioxy, ethylenedioxy, cyano, nitro, 
alkylthio, alkylsulfonyl, sulfonic acid, 
sulfonamide, carboxyl derivatives, amino, aryl, 
fused aryl, monocyclic heterocycles and fused 
monocyclic heterocycle; monocyclic heterocycles; 
and monocyclic heterocycles optionally sxibstituted 
with one or more substituent selected from 
halogen, haloalkyl, lower alkyl, alkoxy, amino, 
nitro, hydroxy, carboxyl derivatives, cyano, 
alkylthio, alkylsulfonyl, sulfonic acid, 
sulfonamide, aryl or fused aryl; or 

taken together with R^ forms a 4-12 membered 
dinitrogen containing heterocycle optionally 
substituted with one or more substituent selected 
from the group consisting of lower alkyl, hydroxy, 
keto, alkoxy, halo, phenyl, amino, carboxyl or 
carboxyl ester, and fused phenyl; 
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or taken together with forms a 5 membered 

heteroaromatic ring optionally substituted with 
one or more substituent selected from lower alkyl, 
phenyl and hydroxy; 

or R^ taken together with R^ forms a 5 membered 

heteroaromatic ring fused with a phenyl group; 

R^ (when not taken together with R^)^and R* are 
independently selected from the group consisting 
of H; alkyl; alkenyl; alkynyl; aralkyl; amino; 
alkylamino; hydroxy; alkoj^; arylamino; amido, 
alkylcarbonyl, arylcarbonyl; alkoxycarbonyl; 
aryloxycarbonyl; haloalkylcarbonyl; aryloxy; 
haloalkoxycarbony 1 ; alkylthiocarbonyl ; 
arylthiocarbonyl ; acyloxymethoxycarbony 1 ; 
cycloalkyl; bicycloalkyl; aryl; acyl; benzoyl; 
alkyl optionally substituted with one or more 
substituent selected from lower alkyl, halogen, 
hydroxy, haloalkyl, cyano, nitro, carboxyl 
derivatives, amino, alkoxy, thio, alkylthio, 
sulfonyl, aryl, aralkyl, aryl optionally 
substituted with one or more substituent selected 
from halogen^ haloalkyl, lower alkyl, alkoxy, 
methylenedioxy, ethylenedioxy, alkylthio, 
haloalkylthio, thio, hydroxy, cyano, nitro, 
carboxyl derivatives, aryloxy, amido, acylamino, 
amino, alkylamino, dialkylamino, trif luoroalkoxy, 
trifluoromethyl, sulfonyl, alkylsulfonyl, 
haloalkylsulfonyl, sulfonic acid, sulfonamide, 
aryl, fused aryl, monocyclic heterocycles, fused 
monocyclic heterocycles; aryl optionally 
substituted with one or more substituent selected 
from halogen, haloalkyl, lower alkyl, alkoxy, 
methylenedioxy, ethylenedioxy, alkylthio, 
haloalkylthio, thio, hydroxy, cyano, nitr , 
carboxyl derivatives, aryloxy, amido, acylamino. 
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amino, alkylamino^ dialkylamino, trif luoroalkoxy, 
trifluoroittethylsulfonyl, alkylsulf nyl, sulfonic 
acid, sulfonamide, aryl, fused aryl, monocyclic 
heterocycles , or fused monocyclic heterocycles ; 
monocyclic heterocycles; monocyclic heterocycles 
optionally substituted with one or more 
stibstituent selected from halogen, haloalkyl, 
lower alkyl, alkoxy, aryloxy, amino, nitro, 
hydroxy, carboxyl derivatives, cyano, alkylthio, 
alkylsulf onyl, aryl, fused aryl; monocyclic and 
bicyclic heterocyclicalkyls ; -SOjR*® wherein R»® is 
selected from the group consisting of alkyl, aryl 
and monocyclic heterocycles, all optionally 
substituted with one or more substituent selected 
from the group consisting of halogen, haloalkyl, 
alkyl, alkoxy, cyano, nitro, amino, acylamino, 
trifluoroalkyl, amido, alky laminosulf onyl, 
alkylsulf onyl, alkylsulfonylamino^ alkylamino, 
dialkylamino, trif luoromethylthio, 
trifluoroalkoxy, trif luoromethylsulf onyl, aryl, 
aryloxy, thio, alkylthio, and monocyclic 
heterocycles ; and 



II wherein is defined above; 
— C— RIO 

m 
% 

NR and R* taken together form a 4-12 meiabered 
mononitrogen containing monocyclic or bicyclic 
ring optionally substituted with one or more 
substituent selected from lower alkyl, carboxyl 
derivatives, aryl or hydroxy and wherein said ring 
optionally contains a heteroatom selected from the 
group consisting of O, N and S; 

R* is selected from the group consisting of H, 
alkyl, alkenyl, alkynyl, benzyl, and phenethyl; 
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Wherein is selected from the group consisting of 
alkyl; cycloalkyl; bicycloalkyl; aryl; monocyclic 
heterocycles ; aUcyl optionally substituted with 
aryl which can also be optionally substituted with 
one or more substituent selected from halo, 
haloalkyl, alkyl, nitro, hydroxy, alkoxy, aryloxy, 
aryl, or fused aryl; aryl optionally substituted 
with one or more svibstituent selected from halo, 
haloalkyl, hydroxy, alkoxy, aryloxy, aryl, fused 
aryl, nitro, methylenedioxy, ethylenedioxy, or 
alkyl; alkynyl; alkenyl; -S-R^ and -0*r' wherein 
is selected from the group consisting of H; alkyl; 
aralkyl; aryl; alkenyl; and alkynyl; or R' taken 
together with R^ forms a 4-12 membered mononitrogeh 
and monosulfur or monooxygen containing 
heterocyclic ring optionally substituted with 
lower alkyl, hydroxy, keto, phenyl, carboxyl or 
carboxyl ester, and fused phenyl; or R' taken 
together with R^ is thiazole; oxazole; benzoxazole; 
or benzothiazole; and 

R' and R^ are as defined above; 

or (when Y' is carbon) taken together with R^ forms 

a 4-12 membered mononitrogen containing ring 
optionally substituted with alkyl, aryl or 
hydroxy; 
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or A is 

N— R2 
R« 

where and taken together form a 5-8 membered 
dinitrogen containing heterocycle optionally 
substituted with one or more substituent selected 
from the group consisting of lower alkyl^ hydroxy, 
keto, phenyl, or carboxyl derivatives; and R' is 
selected from the group consisting of 
alkylcarbony 1 , arylcarbonyl, alkoxycarbonyl, 
aryloxycarbony 1 , haloalkylcarbonyl, 
haloalkoxycarbony 1 , alky Ithiocarbony 1 , 
arylthiocarbonyl, or acyloxymethoxycarbonyl; and 

R' is defined as above 



or A is 



R8 

I 

N— R2 

N— R7 
Ra 



where R^ and R^ taken together form a 5-8 membered 
dinitrogen containing heterocycle optionally 
s\ibstituted with hydroxy, keto, phenyl, or alkyl; 
and 



R* are both selected from the group consisting of 
alkylcarbony 1 , arylcarbonyl, alkoxycarbonyl, 
aryloxycarbony 1 , haloalkylcarbonyl , 
haloalkoxycarbonyl, alkylthiocarbonyl, 
ary Ithiocarbony 1 and acyloxymethoxycarbonyl; 
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2* is one or more siibstituent selected £r m the 
group consisting of H; alkyl; hydroxy; alkoxy; 
aryloxy; halogen; haloalkyl; haloalkoxy; nitro; 
amino; alkylamino; acylamino; dialkylamino; cyano; 
alkylthio; alkylsulfonyl; carboxyl derivatives; 
trihaloacetamide; acetamide; aryl; fused aryl; 
cycloalkyl; thio; monocyclic heterocycles; fused 
monocyclic heterocycles; and A, wherein A is 
defined above; 

V is selected from the group consisting of -N-(R*)- 
wherein R* is selected from the group consisting of 
H; lower alkyl; cycloalkyl; aralkyl; aryl; and 
monocyclic heterocycles; or R* taken together with 
Y, forms a 4-12 membered mononitrogen containing 
ring; 

Y, Y , Z and 2^ are independently selected from the 
group consisting of hydrogen; alkyl; aryl; and 
cycloalkyl; or Y and 2 taken together form a 
cycloalkyl; or and 2^ taken together form a 
cycloalkyl ; 

n is an integer 1, 2, or 3; 

t is an integer 0^ 1, or 2; 

p is an integer 0, 1, 2, or 3; 

R is X-R^ wherein X is selected from the group 
consisting of o, s and m\ wherein R^ and R* are 
independently selected from the group consisting 
of hydrogen; alkyl; alkenyl; alkynyl; haloalkyl; 
aryl; arylalkyl; sugars; steroids; 
polyalky lathers; alkylamido; alkyl N,N^ 
dialkylamido; pivaloyloxymethyl; and in the case 



811 



of the free acid, all pharmaceutically acceptable 
salts th reof ; 

is selected from the group consisting of 
hydrogen; alkyl; alkenyl; allcynyl; aryl; carboxyl 
derivatives; haloalkyl; monocyclic heterocycles; 
monocyclic heterocycles optionally siibstituted 
with alley 1, halogen, haloallcyl, cyano, hydroxy, 
aryl, fused aryl, nitro, alkoxy, aryloxy, 
alkylsulfonyl, arylsulfonyl, sulfonamide, thio, 
alkylthio, carboxyl derivatives, amino, amido; 

alkyl optionally substituted with one or more of 
halo, haloalkyl, hydroxy, alkoxy, aryloxy, thio, 
alkylthio, alkynyl, alkenyl, alkyl, arylthio, 
alkylsulf oxide, alkylsulfonyl, arylsulf oxide, 
arylsulfonyl, cyano, nitro, amino, alkylamino, 
dialkylamino, alkylsulfonamide, arylsulfonamide, 
acylamide, csurboxyl derivatives, sulfonamide, 
sulfonic acid, phosphonic acid derivatives, 
phosphinic acid derivatives, aryl, arylthio, 
arylsulf oxide, or arylsulf one all optionally 
substituted on the aryl ring with halo, alkyl, 
haloalkyl, cyano, nitro, hydroxy, carboxyl 
derivatives, alkoxy, aryloxy, amino, alkylamino, 
dialkylamino, amido, aryl, fused aryl, monocyclic 
heterocycles; and fused monocyclic heterocycles, 
monocyclic heterocyclicthio, monocyclic 
heterocyclicsulf oxide, and monocyclic heterocyclic 
sulfone, which can be optionally substituted with 
halo, haloalkyl, nitro, hydroxy, alkoxy, fused 
aryl, or alkyl; 

alkylcarbonyl, haloalkylcarbonyl, and 
arylcarbony 1 ; 
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aryl ptionally siibstituted in ne or more 
positions with hal , hal alkyl, alkyl, alkoxy^ 
aryloxy, methylenedioxy, ethylenedioxy, aUcylthio, 
haloalkylthio, thio, hydroxy, cyano, nitro, 
acyloxy, car boxy 1 derivatives, carboxyalkoxy, 
amido, acylanino, amino, alkylamino, dialkylamino, 
tr if luor oalkoxy , tr if luoroaethy Isulf onyl , 
alkylsulf ony 1 , sulfonic acid, sulfonamide, aryl, 
fused aryl, monocyclic heterocycles and fused 
monocyclic heterocycles; and 

— C— N wherein R' and R* are as defined above 
\ 

R8 



and provided that taken together with the 
nitrogen, and R* comprise an amino acid; 

and 

R" is selected from the group consisting of H, 
alkyl, aralkyl, alkenyl, alkynyl, haloalkyl or 
haloalkynyl or R" taken together with Y forms a 4- 
12 membered mononitrogen containing ring; and 

a pharmaceutically acceptable carrier. 

22. A pharmaceutical composition according to Claim 21 
wherein 



A is 




N— R7 



I I 

R5 R8 



Wherein is select d from the group consisting of 
N-R^, 0, and S; 
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is selected from the gr up c nsisting f H, 
alkyl, aryl, siibstituted alkyl, hydroxy^ alk xy, 
alkylcarbonyl, cyano, nitro, amino and monocyclic 
heterocycles , arylcarbonyl, alkoxycarbonyl, 
aryloxycarbony 1 ^ haloalkoxycarbony 1 , 
aUcylthiocarbonyl, atrylthiocarbonyl, 
acyloxymethoxycarbony 1 ; or taken together with 

forms a 4*12 membered ring; 

R^, R^, are independently selected from the group 
consisting of H, alkyl, alkenyl, alkynyl, 
cycloalkyl, bicycloalkyl substituted alkyl, 
arylalkyl, aryloxy, hydroxy, alkoxy, amino, 
alkylamino, arylamino, amido, alkylcarbonyl, 
ary Icarbony 1 , alkoxycarbonyl, aryloxycarbonyl, 
haloalkylcarbonyl, haloalkoxycarbonyl, 
alkylthiocarbonyl, arylthiocarbonyl, 
acyloxymethoxycarbony 1 , substituted phenyl, 
arylacyl, monocyclic and bicyclic heterocycles, 
monocyclic and bicyclic heterocyclicalkyl and - 
SOjR*® wherein R*^ is selected from the group 
consisting of alkyl, amino and aryl which are all 
optionally substituted with one or more 
substituent selected from the group consisting of 
acylamino, amino, carbonyl, cyano, nitro, alkoxy, 
halo, alkyl, trif luoroalkyl, amido, 
alkylaminosulfonyl, alkylsulfonyl, 
alkylsulfonylamino, alkylamino, dialkylamino, 
aryloxy, thio, trifluoromethylthio, 
trifluoroalkoxy, and trif luoromethylsulf onyl or - 
NR'' and R' taken together form a 4-12 membered ring 
wherein said ring optionally contains a heteroatom 
selected from the group consisting of O, N, and S 
wherein said ring is optionally substituted. 
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53 • A pharmaceutical composition according t Claim 22 
wherein 

V is -N(R*)- wherein R* is selected from the group 
consisting of H and lower alkyl; 

n is 1; 

t is 0 or 1; and 
p is 0, 1 or 2. 

4. A pharmaceutical composition according to Claim 23 
wherein the compound is selected from the group 
consisting of 

( ±) ethyl [2-t [ [3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] pyridine-3 -propanoate ; 

(±)^-[C2-[£[3-t( amino iminomethy 1 ) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] pyr idine-3 - 

propanoic acid; 

■ 

( ± ) ethyl ^- 1 [ 2 - [ [ [ 3 - [ ( andnoininomethy 1 ) amino ] phenyl ] - 
carbonyl ) amino] acetyl ] amino] benzenepropanoate ; 

(±)/J-[[2-([(3- 
[ ( amino iminomethy 1 ) amino ] phenyl ] carbonyl ] - 
amino] acetyl] amino] benzenepropanoic acid; 

(±)ethyl [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino] acetyl ] amino ] -1 , 3 - 
benzodioxole-5-propanoate ; 
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(±)i8-[[2-[[[3-[ (aminoiminomethyl) amino] phenyl] 
carbony 1 ] anin ] acetyl ] amino] -1,3- 
benzodioxole-5-propanoic acid; 



(±) ethyl t2-[ [ [3-( (aminoiminomethyl) amino] 
naphthalen-l-y 1 ] carbony 1 ] amino ] acetyl ] - 
amino ] pyr idine-3 -propanoate ; 

{±)i3-[[2-[t[3-[ (aminoiminomethyl) -amino] - 
naphthalen-l-yl ] carbony 1 ] amino] acetyl ] - 
amino ] pyr idine-3 -propanoic acid ; 



(±) ethyl ^-t[l-[[[3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] - 1-cyclopr opy 1 ] - 
carbony 1 ] amino ] pyr idine-3 -propanoate ; 

( ±) [ [ 1- 1 [ [ 3 [ (aminoiminomethyl) amino] phenyl] - 

carbony 1 ] amino ] cycloprop-l-y 1 ] carbony 1 ] - ^ 
amino] pyr idine-3 -propanoic acid; 

(±) ethyl /S-[[2-tt[3-[timino[(phenylmethyl)amino]- 
methy 1 ] amino] phenyl ] carbony 1 ] amino] acetyl ] - 
amino ] pyr idine-3 -propanoate ; 

(±) ^-[t2-t[[3-[[ imino [ ( pheny Imethy 1 ) amino ] methyl ] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 



^-tt2"-t[[3-[( aminoiminomethyl ) amino ] - 
phenyl ] carbonyl] amino] acetyl ] amino] -3 , 5- 
dichlorobenzenepropanoic acid; 

3S-[ [2-t [ [ 3- (aminocarbonylamino) phenyl] - 
carbonyl ] amino ] acetyl ] amino ) -4 -pentynoic acid ; 

* 

ethyl 3S-f[2-[[t3-( aminocarbonylamino ) pheny 1 ] - 
carbonyl ] amino ] acetyl ] amino ] -4 -pentynoat e ; 
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^S-[ [2-[ [ [3-[ (amin iminomethyl) amino] -2 ,5, 6- 
tr if luoropheny 1 ] carbony 1 ] amino ] acetyl ] - 
amino]«4-pentynoic acid; 

(±) P-l [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino] acetyl ] amino] -3^5- 
bis(trifluoromethyl)benzenepropanoic acid; 

(±) 0'i [2-C t (3-[ (aminoiminomethyl ) amino ]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
bis (trif luoromethyl) benzenepropanoic acid ; 

ethyl (±) /J-t t2-[[[3-t (aminoiminomethyl) amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
bis (trif luoromethyl) benzenepropanoate ; 

(±) ^-C [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
[ 1 , 1 • -bipheny 1 ] -4 -propanoic acid ; 

ethyl {±) iS-t[2-[t[3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
[1,1' -biphenyl] -4-propanoate ; 

(±) ethyl /8-[[2-[t [3- t (aminoiminomethyl) eunino]-5- 
(trif luoromethyl ) -phenyl ] carbony 1 ] amino ] acetyl ) amino ] - 
3 , 5~bis (trif luoromethyl) benzenepropanoate; 

(±) ^-t [2- [[[3- [(aminoiminomethyl) amino] -5- 
(trif luoromethyl ) phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
3 , 5-bis (trif luoromethyl) benzenepropanoic acid; 



(±) /?-[ [2-[ [ [3-[ (aminoiminomethyl) amino] 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
naphthalene-l-carboxylic acid; 
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methyl (±) i8-[ [2-[ [ t3-[ (aainoiminomethyl)- 
amino] pheny 1 ] carb nyl ] amino ] acetyl ] amino ] - 
naphthalene-i-carboxy late ; 



(±) 3-t [ C3-[ (aminoiminomethyl) amino ] phenyl]- 
carbonyl] amino] -2-oxopyrrolidine-l- 

propanoic acid; 

3R-[ [2- 1 [ [3-[ ( amino iminomethyl) amino] phenyl]^ 
carbonyl ] amino ] acetyl ) amino ] -4 -pentynoic acid ; 

ethyl 3R- [ [ 2- 1 [ [ 3- ( (aminoiminomethyl) aminojphenyl] - 
carbonyl ] amino ] acetyl ] amino ] -4 -pentynoat e ; 

3S-[ [2-[ [ [3-t [ [ (phenylmethyl) amino] - 
carbonyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 

amino] -4 -pentynoic acid; 

ethyl 3S-[ [2-t [ [3-[ [ [ (phenylmethyl) amino]- 
carbonyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 

amino] -4-pentynoate ; 



3S-[[2-[[[3-[ (aminoiminomethy 1 ) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] -4 -pentynoic acid ; 

^-[[2-[[[3- (aminocarbonylamino) phenyl ] - 

carbonyl ] amino ] acetyl ] amino] pyridine- 

3-propanoic acid; 

ethyl t2-[ t [ 3- (aminocarbonylamino) phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] pyr idine-3 -propanoate ; 

(±) /?-tt2-[[[3-[[[ (phenylmethyl) amino] carbonyl] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] pyr idine-3 -propanoic acid; 
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(±) ethyl /8-[ [2-[ [ [3-[ [ [ (phenylmethyl) amino] carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
. amino ] pyr idine-3 -pr opanoate ; 

(±) ethyl i8-[ [2-t [ [3-t (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ) amino ] acetyl ] - 
amino] f uran-2-propanoate; 

(±) /S-C t2-[ [ [3-[ (aminoiminomethyl) amino ]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
furan- 3 -propanoic acid; 

3-[[2-[[[3-[( aminoiminomethyl ) amino ] phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] pentanedioic acid ; 

bismethy 1 ester 3-[[2-[[[3-[( amino iminomethy 1 ) amino ] - 
phenyl ] carbonyl ] -amino ] acetyl ] amino ] pentanedioate ; 

(±) hydrogen methyl 3-[t2-[[ [3- [ (aminoiminomethyl) - 
euaino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ] pentanedioate ; 

(i) /8-t[2-[[[3-[( aminoiminomethyl) amino] - 
phenyl ] carbonyl] amino] acetyl ] amino] - 
f\iran-2 -propanoic acid; 

ethyl (±) [2-[[ [3-t (aminoiminomethyl) amino]phenyl]- 
carbonyl ] amino] acetyl] amino] f uran-2-propanoate ; 

(±) t2-[ t [3- [ (aminoiminomethyl) amino] - 
phenyl] carbonyl] amino] acetyl] amino] - 
naphthalene-2rpropanoic acid; 

(±) methyl [2- [[ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino] acetyl] amino] - 
thiophene-3 -propanoate ; 
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ethyl 3S-[[2-[[[3-[( aminoiminomethyl ) amino ] - 
phenyl ] carbony 1 ] amin ] acetyl ] amino ] - 

4-pentynoate; 

(±) [2~[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] 
thiophene-3 -propanoic acid ; 

(±) 2-[3-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino] -4- 
carboxybutyl]thio] benzoic acid; 

(+) 2-[3-[ [2-[ [ [3-( (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
carboxybuty 1 ] sulf ony 1 ] benzoic acid ; 

(±) [2-£ [ [3-£ (aminoiminomethyl) amino] - 
phenyl ) carbonyl ] amino] acetyl ] amino] - 
thiophene-2 -propanoic acid; 

(±) methyl 2-[ [3- [2- [[ [3-[ (aminoiminomethyl) amino] 
phenyl ] carbonyl ] amino ] acetyl ] suaino ] -4 - 
carboxybutyl ] thio ] benzoate ; 

(±) methyl 3-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
5- [ ( 4 -methy Ipheny 1 ) thio ] pentanoate ; 

(±) methyl 3-[ [2-[ [ [3-[ (aminoiminomethyl) - 
amino]phenyl] carbonyl] amino] acetyl] amino] - 
4-[ [ (4-methylphenyl)sulfonyl] amino] butanoate; 

3"[[2-[[[3-[( ami no iminomethy 1 ) amino ] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -4 - [ [ ( 4 - 
methy Ipheny 1 ) sulf ony 1 ] amino] butanoic acid ; 
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(±) 3-[ [2-( [ [3-[ (aainoiainomethyl) amino}- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -5- [ ( 4 - 
methy Ipheny 1 ) thio ] pentanoic acid ; 

(±) 3-[ [2-[ [ [3-[ (aminoiminoaethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -5- [ { 4 - 
methy lphenyl)sulfonyl]pentanoic acid; 

3S-[ [2-[ [ [3-[ ( aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ] -4 - 
(phenylthio) butanoic acid; 

3R-[[2-[[[3-[( aminoiminomethyl ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

4-pentynoic acid; 

ethyl 3R- [ 1 2 - [ [ [ 3 - [ ( aminoiminomethyl ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

4-pentynoate; 

2-[[2S-[[2-[[[3-[ (aminoiminomethyl) - 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] amino ] -2 - 
(carboxymethyl) ethyl Jsulfonyl] benzoic acid; 

3S-[[2-[[[3-[ ( aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

4-pentynoic acid; 

ethyl 3S-[ [2-[ [ [3-[ ( aminoiminomethyl) amino ]- 
phenyl] carbony 1 ] amino ] acetyl ] amino ] - 

4 -pentynoa te ; 

2-[ [2S-[ [2-t [ [3-[ (aminoiminomethyl) amino] - 
phenyl] carbony 1] amino] acetyl] amino] -2- 
(carboxymethyl) ethyl] thio] benzoic acid; 



* 
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(±) ethyl i8-[[2-[[[3-[(aiBinoimin methyl) - 
amino ] phenyl ] carbony 1 ] me thy lamino ] acetyl ] - 
amino ] -pyr idine-3 **pr opanoate ; 

[2-[ [ [3-[ (aminoiminomethyl)amino]phenyl]- 
carbonyl ]methy lamino] acetyl ] amino ]pyridine- 

3 -propanoic acid; 



( ±) ethyl /S- f [ 2 - 1 [ 1 3 - [ ( aminoiminomethy 1 ) - 
amino ] phenyl ] carbony 1 ] amino ] -1-oxopropy 1 ] • 
amino ] pyr idine-3 -pr opanoa te ; 

(±)i8-[[2-[[[3-[( aminoiminomethy 1 ) amino] - 
phenyl ] carbonyl ] amino] -1-oxopropyl ] - 
amino ]pyridine-3 -propanoic acid; 

(±> P^l [2-£ [ [3-t (aminoiminomethyl)amino]-4- 
methy Ipheny 1 ] carbonyl ] amino ] acetyl ] - 
amino] pyridine-3-propanoic acid; 

(±) 0-1 [2-[ [ [3-[ [ (aminoiminomethyl) amino]- 
methyl ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ] pyr idine-3 -propanoic acid ; 

3S-[[2-[[t3-[( aminoiminomethy 1 ) amino ] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
4-hydroxybutanoic acid; 

{±) t2-[[[3-[ (aminoiminomethyl)- 
amino] phenyl ] carbonyl ] amino] acetyl ] - 
amino] -2-hydroxyben2enepropanoic acid; 

(i) /5-[[2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino] acetyl] amino] -2- 
hydroxy-S-methylbenzenepropanoic acid ; 
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(±) 3-[[2-[[[3-[( aminoiminomethy 1 ) amino ] - 
phenyl]carb nyl ] amino] acetyl] amino] -4 -[ (2- 
hydroxyethyl) amino] -4-oxobutanoic acid; 

2S-[ [2-[ [ [3-[ [ aminoiminomethyl] amino] phenyl ]- 
carbonyl] amino] acetyl] amino] -3- 
carboxypropyl 2-aminoben2oate; 

(±) t2-[ [ [3-[ (aminoiminomethyl) amino]phenyl] 
carbonyl ] amino ] acetyl ] amino ] - 1 , 4 - 
ben2odioxin-6-propanoic acid; 

[ 2 - [ t [ 3 - [ ( aminoiminomethyl ) amino ] phenyl ] • 
carbonyl] amino] acetyl ]-/S-alanine, ethyl ester; 

1 2- 1 [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] -/S-alanine ; 

(±) ethyl jS-t [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
quinoline-3-propanoate ; 

£2-[ I [3-( (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
quinoline-3 -propanoic acid; 

N-[2-[ [ [3-t [ t (phenylmethyl) amino] carbonyl ]- 
amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
/3-alanine, ethyl ester; 

3-[[2-[t[3-[[[ (phenylmethyl ) amino ] carbonyl ] - 
amino] phenyl ] carbonyl ] amino] acetyl ] 
amino] propanoic acid; 

(±) ethyl [2-[ [ [3-[ [ [ (phenylmethyl) amino] - 
carbonyl ] amino ] phenyl ] carbonyl ] amino ] 
acetyl ] amino ] pyr idine-3 -propanoate ; 
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(i) /5-[[2-[[[3-[[[{phenylmethyl) amino] carb nyl] 
amino ] phenyl ] carbony 1 ] amin ] acetyl ] - 
amino]pyrldine-3-propanoic acid; 

ethyl /8- [ [ 2- [ [ [ 3- [ [ (phenylamino) carbonyl] - 
amino] phenyl ] carbonyl ] amino] acetyl ] amino] * 

pyr idine-3 -propanoate ; 

P-[[2-[[[3-[[ (phenylamino) carbonyl ] amino] - 
phenyl ] carbonyl ] amino ] acetyl ] euaino ] - 
pyr idine-3 -propanoic acid; 

ethyl ^- [ [ 2 - [ [ [ 3- (aminocarbonylamino) - 
phenyl ] carbonyl ] euaino ] acetyl ] amino ] - 
pyridine-3-propanoate ; 

P'l [2-[ [ [3- ( aminocar bony lamino) phenyl]- 
carbonyl] amino] acetyl] amino] pyr idine-3- 

propanoic acid; 

ethyl i3-[ [2-[ [ [3-[ [ [ [ (4-methylphenyl)sulfonyl]- 
amino ] carbonyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] aunino ] pyr idine-3 -propanoate ; 

/3-'[[2-[[[3-[[[[(4 -methy Ipheny 1 ) sulf ony 1 ] amino ] - 
carbonyl] amino] phenyl] carbonyl] amino] acetyl] • 
amino] pyr idine-3 -propanoic acid; 

ethyl /3-[ [2-t [ [3-[ (aminothioxomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ] pyr idine-3 -propanoate ; 

[ [ 2 - [ t [ 3 - [ ( aminothioxomethyl ) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] pyridine- 
s-propanoic acid; 
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ethyl j8-[t2-[[[3-(( aminothioxomethy 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] - 
£Uiiino] benzenepropanoate ; 

i8- [ £ 2 - ( [ [ 3 - [ ( aminothioxomethy 1) amino] - 
phenyl ] carbony 1 ) amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

ethyl P^l [2-[ [ [3-[ [ [ (phenylmethyl) amino]- 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 

amino ] benzenepropemoate ; 

f 2-[ [ [3-[ [ [ (phenylmethyl) amino ]carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] benzenepropanoic acid; 

ethyl t2-[ [ [3-[ [ t (phenylmethyl) amino)- 
carbony 1 ] amino ] phenyl ] csurbony 1 ] amino ] acetyl ] - 
amino] -1 , 3**benzodioxole-5-propanoate ; 

P'l [2-[ [ [3-[ [ [ (phenylmethyl) amino] carbonyl]- 
amino] phenyl ] carbony 1 ] amino ] acetyl ] amino] - 
1, 3-benzodioxole-5-propanoic acid; 

ethyl t2-[ [ [3-3-t [ (phenylamino)carbonyl]- 
amino ] phenyl ] carbony 1 ] amino] acetyl ] amino] - 
1 , 3-benzodioxole-5-propanoate ; 

^-t [ [3-3-t [ (phenylamino)carbonyl] amino] - 
phenyl ] carbonyl ] amino] acetyl ) amino 1-1,3- 
benzodioxole-5-propanoic acid; 

fi^l t2-[ [ [3-[ t [ [ (4- (aminosulfonyl) phenylmethyl ]- 
amino ] carbonyl ] amino ] phenyl ] carbonyl ] - 
amino] acetyl] amino] pyridine- 
3 -propanoic acid; 
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P^l I2-[ [ [3-[ [ [ (3-pyridinylmethyl) amino] carbpnyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] pyridine-3-propanoic acid; 

^-tt2-[[[3-[[[(2 -carboxyethyl ) amino] carbonyl ] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 

[2-[ [ [3-[ [ [ (2-phenylethyl) amino] carbonyl ]- 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

^-t t2-[ [ [3-[ [ [ (1-naphthalenylmethyl) amino] carbonyl]- 
amino ) phenyl ] carbonyl ] amino] acetyl ] amino] - 
pyridine-3 -propanoic acid; 

ethyl [2-[ [ [3-[ (aminoiminomethyl) amino] -4- 
chloropheny 1 ) carbonyl ] amino ] acetyl ] amino] - 

benzenepropanoate ; 

i5-[[2-[[[3-[ (aminoiminomethyl) amino] -4 - 
chlorophenyl) carbonyl ] amino] acetyl ] - 
amino ] benzenepropanoic acid ; 

[2-[ [ [5-[ (aminoiminomethyl) amino] -2-chlorophenyl]- 
carbonyl] amino] acetyl] amino] benzenepropanoic acid; 

ethyl iS-[2-[[[3-[[ amino { aminocarbony 1 ) - 
imino ] methy 1 ] amino ] pheny 1 ] carbonyl ] - 
amino ] acetyl ] amino] -3 , 5- 
dichlorobenzenepropanoate ; 

/5"tt2-[t[3-[ [ amino ( aminocarbony 1) imino] - 
methyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino] -3 , 5-dichlorobenzene- 

propanoic acid; 
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t (dimethylamino) carbonyl ] methyl /8- 
[ f 2-[ t [3-( {aminoiminomethyl) amino] phenyl] - 
carbonyl] amino] acetyl] amino] -3 , S- 
dichlorobenzenepropanoate ; 

1 , 1-dimethylethyl 3 , 5-dichloro-i3- [ [ 2- [ [ [ 3 [ [ [ (ethoxy- 
carbonyl) amino] [ ( ethoxy carbonyl )imino] methyl] amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] benz enepropanoate ; 

3 , 5-dichloro-^-[ [2-t [ [3-[ [ [ (ethoxycarbonyl) - 
amino] [ (ethoxycarbonyl) imino ] methyl ]- 
amino ] -phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] benzenepropanoic acid; 

ethyl /?- [ [ 2- [ t [ 3 • [ ( aminoiminomethyl) amino] -4- 
chlor ©phenyl ] carbonyl ] amino] acetyl ] amino- 
3 , S-dichlorobenzenepropanoate; 

[ [ 2 - [ t [ 3 - [ ( aminoiminomethyl ) amino ] -4 - 
chlor opheny 1 ] carbonyl ] amino ] acetyl ] amino ] - 
3 , 5-dichlorobenzenepropanoic acid; 

ethyl 3S-[ [2-t [ t3-£ [aminot (aminocarbonyl) imino]- 
methyl ] amino] phenyl ] carbonyl ] amino] acetyl ] - 

amino ] -4 -pentynoat e ; 

3S-[t2-[[[3-[ [aminot (aminocarbonyl) imino ]- 
methyl ] amino] phenyl ] carbonyl ] amino ] - 
acetyl] amino] -4-pentynoic acid; 

ethyl 3S'-[[2-[[[3-[ (aminoiminomethyl)- . 
amino ] -4 -chloropheny 1 ] carbonyl ] amino ] - 
acetyl ] amino ] -4 -pentynoate ; 

3S-[ [2-[ [ [3-[ (aminoiminomethyl) amino] -4- 
chlorophenyl ] carbonyl ] amino] acetyl ] - 
amino]-4-pentynoic acid; 
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(±) ethyl ^-[[2-[t[3-[(aminoiittinomethyl)amino]- 
phenyl ] carbonyl ] amin ] acetyl ] amino] -3 , 4- 
dichlorobenzenepropanoate ; 

(±) i3-tt2-[[[3-t( aminoiminoniethy 1 ) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] -3 , 4 
dichlorobenzenepropanoic acid; 

(+) ethyl ^-[[2-[[t3-((aminoiminomethyl)amino)-5- 
(trif luoromethyl) carbonyl] amino) acetyl] amino] - 
3 , 4 "-dichlor obenz enepr opanoate ; 

{±) /S-[[2-[[t3-[ (aminoiminomethyl) amino] -5- 
(trif luoromethyl ) phenyl ] carbonyl ) amino] acetyl ] • 
amino ] -3 , 5-dichlorobenzenepropanoic acid ; 

(±) ethyl /8-[ [2-[[t3-[ (aminoiminomethyl) amino] - 
phenyl] carbonyl ] amino] acetyl ] aunino] -2 , 5- 
dimethylbenz enepr opanoate ; 

(±) [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl] amino] acetyl] amino] -2 , 5- 
dimethylbenzenepropanoic acid; 

(±) ethyl [2- [[[3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 - 
chlorobenzenepropanoate ; 

(±) i8-t[2-[[[3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] -3 - 
chlorobenzenepropanoic acid; 
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(±) ethyl i8-[[2-[([3-[(axainoiainomethyl)aminoJ- 
phenyl] carbonyl ] amino) acetyl ] amino J -3- 
bromobenzenepropanoate ; 

(±) /8-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbonyl) amino] acetyl ] amino) -3- 
bromobenzenepropanoic acid; 

(±) ethyl /S-[ [2- [[[3-[ (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ) -4 - 
bromobenzenepr opanoate ; 

(i) /*-C[2-[tt3-[{ amino iminomethy 1 ) amino ] - 
phenyl ] carbonyl ] amino) acetyl ) amino] -4- 

■ 

bromobenzenepropanoic acid; 

(±) ethyl /3-[[2-[([3-[(aminoiminomethyl)amino]- 
phenyl ] carbonyl] amino) acetyl) amino] -3 , 5- 
dimethy Ibenzenepropanoate ; 

(i) ^- [[ 2- [ [[3- [ (aminoiminomethyl) amino ]- 
phenyl ] carbonyl ] amino ) acetyl ) amino ] -3 ^ 5- 

dimethylbenzenepropanoic acid; 

(±) ethyl /8- £[2- tt [3- [(aminoiminomethyl) amino ]- 
phenyl] carbonyl ] amino] acetyl] amino] -3 , 5- 
dimethoxybenzenepr opanoate ; 

(±) /5-[[2-t [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ) amino ] acetyl ) amino ] -3 ^ 5- 
dimethoxybenzenepropanoic acid; 

(±) (2 ^2-dimethyl-l-oxopropoxy) methyl /5-[[2-[[[3- 
[ ( aminoiminomethyl ) amino ] phenyl ] carbonyl ] amino ] - 
acetyl) amino] -3 , 5-dichlorobenzenepropanoate; 
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(±) [2-[ [ [3-[ [ [ (aminocarbonyl) imino) - 
methylamino) methyl ] amino ] phenyl } - 
carbony 1 ] amino ] acetyl ] amino ] *3 , 5* 
dichiorobenzenepropanoic acid; 

(±) [2-[ [ [3-[ (aminothioxomethyl) amino]- 
phenyl ] Ccirbonyl] amino] acetyl] amino] -3 , 5- 
dichiorobenzenepropanoic acid; 

(±) /8- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] *3 , 4 - 
dibromobenzenepropanoic acid; 



(±) /^•[t2-t[[3-[ (aminoiminomethyl) amino] phenyl] 
carbony 1 ] amino] acetyl ] amino] -3-f luoro-5- 
( trif luoromethyl) benzenepropanoic acid; 

(±) i8-[[2-[[[3-t( aminoiminomethyl ) amino ] - 
phenyl } carbony 1 ] amino ] acetyl ] amino ] -3 - 
bromo-5<-£luorobenzenepropanoic acid ; 



(±) ^•[[2-[[[3-[( amino iminome thy 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dibromobenzenepropanoic acid; 



(±) iS-[[2-[[[3*[( amino iminomethy 1 ) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] - 3 -br omo- 
5-methylbenzenepropanoic acid; 

(±) [2-[ [ t3-[ (aminoiminomethyl) amino] -5- 
( trif luoromethyl) phenyl ] carbonyl ] amino ] acetyl ] - 
amino] -3 , S-^dibromobenzenepropanoic acid ; 

(±) /3-[[2-t[[3-[{ aminoiminomethyl ) amino ] phenyl ] - 
carbonyl] amino] acetyl] amino] -3-bromo-5- 
chlorobenzenepropanoic acid; 
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(*) [2-[ ( [3-[ (aiainoiminoinethyl)ajnino]-5- 
{ trif lu romethyl) phenyl] carbonyl ] amino] acetyl ] 
amino] -3-bromo-5-chloroben2enepropanoic acid; 

(±) [ 2- [ 2- [ 2- (2-hydroxyethoxy) ethoxy ] ethoxy ] - 
ethyl] [2-( [ [3-( (aminoiminomethyl) amino]-- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 5 - 
dichlorobenzenepropanoate ; 

(±) t2-t [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 - 
bromo-5-iodobenzenepropanoic acid; 

(±) /J-t [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl] 
carbonyl ] amino ] acetyl ) amino ] -2 -hydr oxy-4 • 
methoxybenzenepropanoic acid; 

(i) [2-[ 1 13-[ (aminoiminomethyl) amino] phenyl] 
carbonyl ] amino ] acetyl ] amino ] -5 -hydr oxy-4- 
methoxybenzofuran-6-propanoic acid; 

(±) [2-1 [ t3-[ (aminoiminomethyl) amino] phenyl]- 
carbonyl ] amino] acetyl] amino] -9H-f luorene- 

2 -propanoic acid; 

ethyl (±) /S-[[2-[ [[3-t (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -9H-f luorene- 

2-propanoate; 

(*) ^-[[2-[[[3-I (aminoiminomethyl) amino] phenyl ]- 
carbonyl] amino] acetyl] amino] -3 , 5-dichloro- 
2-hydroxybenzenepropanoic acid; 

(i) ^-t[2-[[[3-[( aminoiminomethyl ) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] -2 -hydroxy-5- 
nitrobenzenepropanoic acid; 
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(±) i8-[ t2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl] carbonyl] amino] acetyl] amino] -3 , 5- 
dibromo-2 -hydroxybenzenepropanoic acid ; 

ethyl (±) /3-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ) amino ] acetyl j amino ] -3 , 5- 
dibromo-2-hydroxybenzenepropanoate ; 

(±) ^-[[2-[t[3-[( aminoiminomethyl ) amino ] - 
phenyl] carbony 1] amino] acetyl] amino] -5- 
bromo-2-hydroxybenzenepropanoic acid; 

ethyl (±) i8-[[2-[[[3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -5- 
bromo-2-hydroxybenzenepropanoate ; 

(±) [2-[ [ t3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
cyclohexanepropanoic acid; 

ethyl (±) [2-[ [ [3-[ (aminoiminomethyl) amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] - 
cyclohexanepropanoate ; 

ethyl (±) i8-[[2-tt[3-t (aminoiminomethyl) - 
amino ] pheny 1 ] car bony 1 ] amino ] acetyl ] amino ] - 
3 , 5-dichloro-2-hydroxybenzenepropanoate ; 

(±) [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] zmino ] -5- 
chloro-2-hydroxybenzenepropanoic acid ; 

(±) i8-[[2-[[[3-[ (aminoiminomethyl) amino] phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] -3 -bromo-5- 
chloro-2-hydroxybenzenepropanoic acid ; 
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■ 

(±) 5-amino-/S-[ [2-[ [ [3-( (aminoiminoaiethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
2-hydroxybenzenepropanoic acid; 

(±) i8-[[2-[[[3-[(aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ) acetyl ] amino ] - 
5*bromopyr idine-3 --propanoic acid ; 

ethyl (±) [2-[ [ t3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
5-bromopyr idine-3 -propanoate ; 

3,5-dichloro-i8-[ [2-[ [ [3-[ [ ( (ethoxycarbonyl) amino]- 
thioxomethy 1 ] amino ] phenyl ) carbony 1 ] amino ] - 
acetyl] amino ]benzenepropanoic acid; 

3,5-dichloro-i8-( [2-[ [ [3-[ [ [ (ethoxycarbonyl) amino]- 
iminomethyl ] amino ] phenyl ] carbony 1 ] amino] - 
acetyl] amino ]benzenepropanoic acid; 

^•[[2-[[[3-[( aminoiminomethyl ) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] [ 1 , i ' - 
biphenyl] -3 -propanoic acid; 

1, 1-dimethylethyl [2-t [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ][!,!'- 

bipheny 1 ] -3 -pr opanoate ; 

[2-t t [3-[ (aminoiminomethyl) amino ] phenyl ]carbonyl] - 
amino] acetyl] amino] [pyrimidine-5-propanoic acid; 

1 , 1-dimethy lethy 1 iS- [ [ 2 - [ [ [ 3 - [ ( aminoiminomethyl ) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
[pyrimidine-5-propanoate ; 

^-t [2-t t [3-[ ( aminoiminomethyl) amino] phenyl] car bonyl]- 
amino] acetyl ] amino ] -3 -methy lthiophene-2 -propanoic acid ; 
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1 , 1-dimethylethyl [ [ 2 - [ [ [ 3- [ (aminoiminomethyl) - 
. amino] phenyl ]carb ny 1 ] amino ] acetyl] amino] -3 • 
methylthiophene*-2-propanoate ; 

(i) /5-[I2-[t[3-[{ aminoiminomethyl ) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] -3 - (methy Ithio) - 

benzenepropanoic acid; 

1,1-diiwthyiethyl (±) ^-t[2-[[[3-[(anihoiininomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
3-* (methy Ithio) benzenepropanoate ; 

(±) P'[ [2-t [ [3-[ ( aminoiminomethyl) amino]- 
phenyl] carbony 1] amino] acetyl] amino] -6- 
methylpyridine-2-propanoic acid; 

[2-t t [3-[ ( aminoiminomethyl) amino] phenyl]- 
carbonyl] amino] acetyl ] amino] -3- ( methy Isulfonyl) - 

benzenepropanoic acid; 

^-[[2-[[[3-[( aminoiminomethyl ) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] -3 ^ 5- 
diethoxybenzenepropanoic acid; 

ethyl j8-t[2-[[[3-[ (aminoiminomethyl ) amino] - 
phenyl ] -carbonyl ] amino ] acetyl ] amino ] -3 , 5- 
diethoxy benzenepropanoate ; 

t2-[ [ t3-t (aminoiminomethyl) amino] phenyl] - 
carbonyl ] amino] acetyl ] amino] -4- 
bromothiophene-2 -propanoic acid; 

* 

ethyl /8-[ t2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 

carbonyl ] amino ] acetyl ] amino ] -4 - 
bromothiophene-2 -propanoate ; 
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[2-[ [ t3-£ (aminoiainomethyl) amino] phenyl- 
carb ny 1 ] amino ] acetyl ] amino ] -5-chlorothiophene- 

2- propanoic acid; 

ethyl [2-t [ [3-[ (aminoiminomethyl) amino]phenyl- 
carbony i ] amino ] acetyl ] amino ] -5-chlorothiophene- 

2- propanoate; 

^•C [2-t [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino] acetyl ] amino] -iH-pyrazole- 

3 - propanoic acid; 

ethyl ^-[[2-[[t3-[( aminoiminomethyl ) amino ] phenyl ] - 
carbony 1] amino] acetyl ] amino] -IH-pyrazole- 

3- propanoate; 

^-£t2-C[[3-[ (aminoiminomethyl) amino ] phenyl ] - 
carbonyl ] amino ] acetyl ] amino ] -5-methy Ithiophene- 

2 -propanoic acid; 

ethyl [2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl]- 
carbonyl ] amino ] acetyl ] amino ] -5-methy Ithiophene- 

2-propanoate; 

[2-t [ [3-( (aminoiminomethyl) amino] phenyl ]- 
carbonyl] amino] acetyl] amino] -2 , 3 , 5-trichloro- 

benzenepropanoic acid; 

ethyl /S-t[2-[t[3-[ (aminoiminomethyl) amino ] phenyl ] - 
carbonyl] amino] acetyl ] amino] -2^3, 5-trichloro- 

benzenepropanoate ; 

^-t [2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] -2 ( carboxymethoxy ) - 

benzenepropanoic acid; 
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ethyl j8-£[2-[[[3-[(axninoiiainom thy 1) amino] phenyl] 
carbony 1 ] amino ] acetyl ] amino ] -2 ( carboxymethoxy ) - 

benzenepropanoate ; 

/5-[[2-[[[3-[( amino iminomethy 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino] -4 -methoxy-1 , 3 

benzodioxole-6-propanoic acid; 

ethyl iJ-[ [2-£ [ f 3-[ (aminoiminomethyl) amino ] phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] -4 -methoxy-1 , 3 - 
benzodioxole*6-propanoate ; 

[2-[ [ [3-[ ( aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ] -5-bromo- 
2-methoxybenzenepropanoic acid; 

ethyl /5-[ t2-£ [ [3-£ (aminoiminomethyl) amino ] phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] -5-bromo- 
2 -methoxybenzenepropemoate ; 

/8"t t2-£ £ E3-£ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino] acetyl] amino ] •6-chloro^ 
1 , 3-*benzodioxole-5-propanpic acid ; 

ethyl i5-E£2-£ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -6-chlor o- 
1, 3-benzodioxole-5-propanoate; 

P^l [2-£ £ £3- £ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzo£uran-2 -propanoic acid ; 

ethyl /S-f[2-f[£3-£( aminoiminomethyl ) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzof iiran-2-propanoate; 
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/'•C [2-t [ t3-[ (aminoiminomethyl) amino 
phenyl ] carbony 1 ] amin ] acetyl ) amino ] -3 - 
( carboxymethoxy ) benzenepropanoic acid ; 

ethyl /5- [ [ 2 - [ [ [ 3 - [ ( aminoiminomethyl ) amino ] - 
phenyl J carbony 1 ] amino ) acetyl ) amino ] -3 - 
(carboxymethoxy) benzenepropanoate; 

3-[ C2-[ [ [3-[ ( aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ] -4 , 4 , 4- 
trifluorobutanoic acid; 

ethyl 3-[ [2-[ [ t3-[ (aminoiminomethyl) amino]phenyl]- 
car bony 1 ] amino ] acetyl ] amino ] -4 , 4 , 4 - 
trifluorobutanoate ; 

(±) t2-[ [ t3-t (aminoiminomethyl) amino] phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] -3 -br omo-4 , 5- 
dimethoxybenzenepropanoic acid; 

ethyl(±) /8-t [2-[[[3-[ (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino] acetyl ] amino] -3-bromo-4 , 5- 
dimethoxybenzenepropanoate ; 

C2-t [ [3-[ (aminoiminomethyl) amino] phenyl] - 
carbony 1] amino ] acetyl ] amino ] -4 - 
methylpentanoic acid; 

ethyl .3- [ [2-( [ [3-[ (aminoiminomethyl) amino] phenyl ]- 

carbony 1 ] amino ] acetyl ] amino] -4 - 
methy Ipentanoate ; 

3"[ [2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl]- 
phenyl ] carbony 1 ] amino ] acetyl ) amino ] - 

pentanoic acid; 
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ethyl 3-t [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl] - . 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

pentanoate; 

i^^t t2-[ [ [3-[ ( amino iminomethyl) amino]- 
phenyl ] car bony 1 ] amino ] acetyl ] amino ] - 
5-bromo-3-chloro-2-hydroxybenzene- 

propanoic acid; 

P'l [2-1 [ [3-[ [ [ {4-pyridinylmethyl) amino] - 
carbony 1 ] amino ] phenyl ] car bony 1 ] amino ] - 
acetyl] amino ]pyridine-3 -propanoic acid; 

ethyl /S-[ [2-t t [3-[ [ [ {4-pyridinylmethyl) amino]- 
c2urbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ] pyr idine-3 -propanoate ; 

3 ,5-dichloro-p-[ [2-[ [ t3-[ [ [ (4-pyridinylmethyl) - 
amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl] amino] benzenepropanoic acid; 

ethyl 3 , 5-dichloro-i3- [[2-[tt3-[t[ (4-pyridinylmethyl) - 
amino ] car bony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ] benzenepropanoate ; 

[2-[ [ [3-t [ [ (2-pyridinylmethyl) amino] carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

ethyl iS-[ [2-[ [ [3-[ [ [ (2-pyridinylmethyl) amino] carbonyl]- 
amino ] phenyl ] carbony 1 ] amino] acetyl ] amino] - 

pyr idine-3 -propanoate ; 

3 , 5-dichloro-jS- [[2-t[[3-[[t (phenylmethyl) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl] amino] benzenepropanoic acid ; 
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ethyl 3,5-dichloro-/9-l f2-[ [ t3--[ [ [ (phenylmethyl) amino]- 
carbony 1 ] amino ] phenyl ] carb ny 1 ) amino ] - 
acetyl ] amino] benzenepropanoate ; 

3-chloro-/S-[ t2-[ [ [3-[ [ [ (phenylmethyl) amino] - 
carbony 1 ] amino ] phenyl J carbony 1 ) amino ) - 
acetyl ] amino ] benzenepropanoic acid ; 

ethyl 3-chloro-/8- [[2-t[[3-[[[ (phenylmethyl) - 
amino ] carbony 1 ] amino] phenyl ] carbony 1 ] amino] - 
acetyl ] amino] benzenepropanoate ; 

^-[[2-[[[3-[[[( 1-pheny lethy 1 ) amino ] carbony 1 ] - 
amino] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ]pyridine-3 -propanoic acid; 

ethyl [2-[ [ t3-t [ [ (1-phenylethyl) amino ]carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] pyr idine-3 -propanoate ; 

[2-[ [ [3-[ [ [ [ (lH-benzimidazol-2-yl) -methyl) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoic acid; 

ethyl /3- 1 t2-t [ t3-[ t [ £ (lH-benzimidazol-2-yl) -methyl) - 
amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl]amino] -3 , 5-dichlorobenzenepropanoate; 

i8-C[2-[[[3-t[[[(3, 5-dichloropheny 1 ) methyl ] - 
amino] carbony 1 ] amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] pyr idine-3- 
propanoic acid; 

ethyl /5-[ [2-[ [ [3-[ [ [ [ (3 , 5-dichlorophenyl) methyl ]- 
amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ] pyr idine-3 -propanoate ; 
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3-[ C2-£ 1 13-[ [ [ t ( 3, 5-dichlorophenyl) methyl ]- 
aaino ] carbony 1 ) amino ] phenyl ] carbony 1 ] 
amino ] acetyl ] amino ] butanoic acid ; 

ethyl 3-[ [2-[ [ t3-[ [ t [ ( 3, 5-dichlorophenyl) methyl]- 
amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] butanoate ; 

i8-[C2-tCt3-[( amino iminomethy 1 ) amino ] phenyl ] - 
carbonyl ] amino] acetyl ] amino] -3 , 5-bis ( l-methyl- 
ethoxy ) benzenepropanoic acid ; 

ethyl iS-[[2-[[t3-[( aminoiminomethyl ) amino ] phenyl ] 
carbonyl ] amino] acetyl ] amino] -3 , 5-bis ( 1-methyl- 

ethoxy) benzenepropanoate; 

/5"[t2-t[[3-[( aminoiminomethyl ) amino ] phenyl ] - 
carbonyl ] amino] acetyl ] amino] -3 , 5-dibromo-4- 
hydroxybenzenepropanoic acid; 

ethyl P-C [2-[ [ t3-( (aminoiminomethyl) amino] phenyl ]• 
carbonyl ] amino ] acetyl ] amino] -3 , 5-dibromo-4- 
hydroxybenzenepropanoate ; 

[2-[ E t3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino] acetyl] amino] -3 , 5-dichloro-4- 
hydroxybenzenepropanoic acid; 

/'•[[2^[[[3-t( aminoiminomethyl ) amino] phenyl ] - 
carbonyl] amino] acetyl] eunino] -3 , 5-dichloro-4- 

hydroxybenzenepropanoate ; 

)S-[ [2-[ [ [5-[ (2unino iminomethy 1) amino]-2- 
hydroxypheny 1 ] carbonyl ] amino ] acetyl ] amino ] - 
-*3 , 5-dichlorobenzenepropanoic acid ; 
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ethyl /8-[ [2-[ [ t5-[ (attinoiininoiiiethyl)ainino]-2- 
hydr oxypheny 1 ) carbony 1 ) amino ] acetyl ] amino ] - 
3 , 5-dichlorobenzenepropanoate ; 

^"C [2-[ [ [3-[ [ (phenoxyamino) carbonyl] amino] - 
phenyl ] carbonyl ) amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

ethyl [2-[ [ [3-[ [ (phenoxyamino) carbonyl 3 amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] • 
pyr idine-3 -pr opanoate ; 

tf-[t2-[[t3-[[[ (phenylamino) amino] carbonyl] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyr idine-3 -propanoic acid; 

ethyl ^- t [ 2 - [ [ [ 3- [ [ t (phenylamino) amino ] carbonyl ] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 

pyr idine-3 -propanoate ; 

3*[ C2-[ [ [3-[ (aminoiminomethyl) amino] phenyl] - 

carbonyl ] amino ] acetyl ] amino ] -5- [ ( 3 , 5- 
dichlorophenyl) amino ] -5-oxopentanoic acid ; 

ethyl 3-[ t2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] -5- f ( 3 , 5- 
dichlorophenyl) amino] -5-oxopentanoate ; 

[2-[ [ [3-[ (aminoiminomethyl) amino]-5-carboxy- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] pyr idine- 

3 -propanoic acid; 

ethyl [2-[ [ [3-[ ( aminoiminomethyl) amino ]-5-carboxy- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3-propanoate ; 
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/^•t t2-[ [ [3-[ (aminoiminomethyl) amino] -5-carboxy- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5* 
dichlorobenzenepropanoic acid; 

ethyl /3-t [2-[ [ [3-[ (aminoiminomethyl) amino] -5-carboxy- 
phenyl ] carbonyl ] amino ] acetyl ] amino] -3,5- 
dichlorobenzenepropanoate ; 

P^l C2-[ [ [3,5-bis[ ( aminoiminomethyl) amino] phenyl 1- 
carbonyl] amino] acetyl) amino] -3 , 5-dichloro- 

benzenepropanoic acid; 

ethyl [ [ 2- [ [ [ 3 , 5-bis [ (aminoiminomethyl) amino] - 
phenyl] carbonyl] amino] acetyl] amino] -3 , 5-dichloro- 

benzenepropanoate ; 

/8-[[2-[t[3-^[( aminoiminomethyl ) amino ] -5- 
( tr if luoroacety 1 ) amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ] -3 , 5-dichlorobenzenepropanoic acid; 

ethyl t2-[ t [3-[ (aminoiminomethyl) amino] -5- 
(tr if luoroacety 1 ) amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoate ; 

i8-t[2-[[[3-(acetylamino)-5-( ( aminoiminomethyl )- 
amino ] phenyl ] carbonyl ] amino ] acetyl ] eunino ] - 
3 , 5-dichlorobenzenepropanoic acid; 

ethyl i5-[ [2-[ [ [3-(acetylamino) -5-[ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
3 , 5-dichlorobenzenepropanoate; 

(±) 3,5-dichloro-/S-tt2-[[[3- 
[ [ (methylamino) (methy limine) methyl] amino ]- 
phenyl ] carbonyl] amino] acetyl ] amino] - 
benzenepropanoic acid; 
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(±) 3,5-dichloro-/S-[[2-t[[3- 
[ [ (ethylamino) (methylimino) methyl] amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) 3 , 5-dichloro-i5- [ [ 2- [ [ [ 3- [ [ [ ( i- 
methy lethy 1 ) amino ] (methyl imino) methyl ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropsmoic acid; 

(±) .iS-[t2-[[[3-[t (ethylamino)- 
(methyl imino ) methyl ] amino ] phenyl ] carbony 1 ] - 
amino] acetyl] amino] -4-f luorobenzene- 

propanoic acid; 

(±) 4-fluoro-/5-t[2-[[[3^[[[{4- 
pyridinylmethyl) amino] (methylimino) methyl] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

benzenepropanoic acid; 

^- [ 1 2 - [ [ [ 3 - [ ( aminoiminomethy 1 ) amino ] phenyl ] - 
carbony 1 ) amino ] acetyl ] amino ] -4 - 
fluorobenzenepropanoic acid; 

(i) i5"[[2-[[(3-[( aminoiminomethy 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
lH-imidazole-2 -propanoic acid; 

(±) fi^l [2-[ [ [3- [ (aminoiminomethyl) amino] phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] -2 , 3 , 4 , 6- 
tetraf luorobenzenepropanoic acid ; 

[2-t ( [3'-[ ( amino iminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
-5-bromothiophene-2 -propanoic acid ; 
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i8-t[2-[[[3-t(a2ain iminomethyl)- 
amino ] phenyl ] car bony 1 ] amino] acetyl ] amino] -2 
mercaptobenzenepropanoic acid; 



and 



(±) ^-[2-[[[3-[(aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ) amino ] acetyl ] amino ] -5* 
chlor o«*2 •mercaptobenzenepropanoic acid • 

25. A pharmaceutical composition according to Claim 23 
wherein is N-R^ and is cyano. 

26. A pharmaceutical composition according to Claim 25 
wherein the compound is selected from the group 
consisting of 

phenylmethyl /3-[ [2-[ [ [3-[ [ (cyanoimino)phenylmethyl- 
amino) methyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ] benzenepropanoate ; 

phenylmethyl /8-[[2-[[[3-[[( cyanoimino) - 
methy lamino ) methyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ] benzenepropanoate ; 

phenylmethyl /5-[[2-[[[3-[t( cyanoimino) - 
( amino ) methyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] ~ 

amino ] benz enepropanoate ; 

i8-[[2-[t[3-[ [ (cyanoimino) ( ethy lamino) methyl ] - 
amino] phenyl ] carbonyl ] amino] acetyl ] amino ] - 

benzenepropanoate ; 

[2-[ [ [3-[ [ (cyanoimino) [ (phenylmethyl) - 
amino ] methyl ] amino ] phenyl ] carbonyl ] - 
amino ] acetyl] amino ] benzenepropanoic acid ; 
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^"t C2-[ [ [3-C [ (cyanoiaino) (methylamino) - 
jnethyl ] amino ] phenyl ] carbonyl ] amino] acetyl ] - 
amino ]benzenepropanoic acid; 

^-[[2-[[[3-[[ amino ( cyanoimino) methyl ] amino ] - 
phenyl] carbonyl ] amino] acetyl] amino] - 
benzenepropanoic acid; 

^-t [2-[ [ [3-[ t (cyanoimino) (ethylamino)-- 
methyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ] benzenepropanoic acid ; 

ethyl 3S-[[2-t[[3-[[(cyanoimino)- 
(methy lamino ) methyl ] amino ] phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] -4 -pentynoate ; 

3S-[ [2-t t [3-[ [ (cyanoimino) (methylamino) - 
methyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 

amino ] -4 -pentynoic acid ; 

ethyl /J-[ [2-[ t [3-[ [ (cyanoimino) [2-pyridinylmethyl) - 
amino ] methyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino] benzenepropanoate; 

^-[[2-[t[3-[[ (cyanoimino) [2-pyridinylmethyl)- 
amino ] methyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino] benzenepropanoic acid ; 

ethyl [2-[t[3-[[ (cyanoimino) [3- 
pyr idiny Imethy 1 ) amino ] methyl ] amino ] phenyl J - 
carbonyl ] amino ] acetyl ] amino ] benzenepropanoate ; 

P'l [2-t [ [3-[ [ (cyanoimino) [ 3 -pyr idiny Imethy 1) • 
amino ] methyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino ] benzenepropanoic acid ; 
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ethyl 3S-[[2-[[t3-[[[[(4-(amin sulfonyl)- 
phenylm thy 1 ] amino] ( cyanoinino) methyl ] - 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] - 
amino] -4-pentynoate ; 

3S-[ [2-[ t [3-[ [ [ [ (4-(aminosulf onyl)phenylmethyl]- 
amino ] ( cyanoimino) methyl ] amino ] phenyl ) carbony 1 ] - 
amino ] acetyl ] amino ] -4 -pentynoic acid ; 

ethyl t2-[ [ [3-[ [ amino (cyanoimino) methyl] amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dichlor obenzenepropanoate ; 

/5-C[2-[[[3-[t amino ( cyanoimino ) methyl ] amino ] phenyl ] - 
carbonyl ] amino] acetyl ] amino] -3 , 5- 
dichlorobenzenepropanoic acid; 

(±) ethyl 3, 5-dichloro-/S-[[2-[[[3-[ (cyanoimino) - 
(methylamino)methyl] amino]phenyl] carbonyl]- 
amino] acetyl] amino] benzenepropanoate ; 

(±) 3 , 5-dichloro-/?- [ [ 2- [ [ [ 3- [ (cyanoimino) (methylamino) - 
methyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ]benzenepropanoic acid; 

and 

ethyl 3-[t2-[[[3-[tamino(cyanoimino)methyl]amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -4 -pentynoate . 
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A pharmaceutical composition acc rding to Claim 21 
wherein 



X 

II 
R5 R8 

wherein is N-R^- taken together with forms 
a 4-12 membered ring; and R« is selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
cycloalkyl, bicycloalkyl siabstituted alkyl, 
arylalkyl^ aryloxy, hydroxy, alkoxy, amino, 
alkylamino, arylamino, amido, alkylcarbonyl, 
arylcarbony 1 , alkoxycarbonyl, aryloxycarbonyl, 
haloalky Icarbonyl , haloalkoxycarbonyl , 
alkylthiocarbonyl, arylthiocarbonyl, 
acy loxymethoxycarbony 1 , substituted phenyl, 
arylacyl, monocyclic and bicyclic heterocycles, 
monocyclic and bicyclic heterocyclicalkyl and - 
SOjR*^ wherein R>° is selected from the group 
consisting of alkyl, amino and aryl which are all 
optionally substituted with one or more 
substituent selected from the group consisting of 
acylamino, amino, carbonyl cyano, nitro, alkoxy, 
halo, alkyl, trif luoroalkyl, amido, 
alkylaminosulf ony 1 , alky Isulf onyl , 
alkylsulfonylamino, alkylamino, dialkylamino, 
aryloxy, thio, trif luoromethylthio, 
trifluoroalkoxy, and trif luoromethylsulf onyl or - 
NR' and R* taken together form a 4-12 membered ring 
wherein said ring optionally contains a heteroatom 
selected from the group consisting of O, N, and S 
wherein said ring is optionally substituted. 
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28. A pharmaceutical composition according to Claim 27 
wherein 

V is -N(R*)- wherein R* is selected from the group 
consisting of H and lower alkyl; 

n is 1; 

t is 0; and 

p is 1. 

29. A pharmaceutical composition according to Claim 28 

m 

Wherein the compound is selected from the group 
consisting of 

(±) ethyl [2-[ [ [3-[ (4 , 5-dihydro-lH-imida2ol- 
2 -y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] pyr idine-3 -propanoate ; 

(±)/3-[t2-[[ [3-[ (4,5-dihydro-lH-iiiiida2ol-2-yl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

(±) ethyl ^-[[2-[t[3-t(4,5-dihydro-lH-imidazol- 
2 -y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
-3 , 5-bis (trif luoromethyl) benzenepropanoate; 

(±) [2-[ [ (3-[ (4, 5-dihydro-lH-imida2ol-2-yl) - 
2uaino ] phenyl ] carbony 1 J amino ] acetyl ] amino ] -3 , 5- 
bis (trif luoromethyl] benzenepropanoic acid; 

(±) ethyl ^-tt2-[[[3-[(4,5-dihydro-lH-imidazol- 
2-y 1 ) amino ] phenyl ) carbony 1 ] amino ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoate ; 
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(±) /S-[[2-[[t3-[ (4,5-dihydro-lH-imidazol-2^yl) 
amino ] phenyl ) carbony 1 ] amino ] acetyl ] amino ] - 
3 , S^dichlorobenzenepropanoic acid ; 

(±) ethyl 3,5-dichloro-/?-[t2-t[[3-[(l,4,5,6- 
tetrahydropyrimidin-2-yl) amino]phenyl] carbonyl] 
amino ] acetyl ] amino ] benzenepropanoate ; 
(±) 3 , 5-dichloro-/3- t[2-[[[3-[(l,4,5,6- 
tetrahydropyrimidin-2-yl) amino] phenyl] - 
carbony 1 ] amino ] acetyl ) amino ] - 
benzenepropanoic acid; 

(±) 3,5-dibromo-/S-[[2-[[[3-[(l,4,5,6- 
tetrahydropyrimidin-2-yl) amino ] phenyl] carbony 1] 
amino ] acetyl ] amino ] benzenepropanoic acid ; 

(±) 3-bromo-5-chloro-iS-[[2-[tt3-[(i,4,5,6- 
tetrahydropyrimidin-2-yl) amino] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) [2-[2-[2-(2-hydroxyethoxy)- 
ethoxy]ethoxy] ethyl] 3,5-dichloro-/S-[ t2-[ [ [3- 
[(1,4,5, 6-tetrahydropyrimidin-2-yl ) amino ] phenyl ] 
carbonyl ] amino ] acetyl ] amino ] benzenepropanoate ; 

(±) t2-[2-(2-hydroxyethoxy)- 
ethoxy]ethoxy] ethyl] 3,5-dichloro-/?-[ [2-t [ [3- 
[(1,4,5, 6-tetrahydropyrimidin-2-yl) amino] - 
phenyl ) carbonyl ) amino ] acetyl ] amino ] - 
benzenepropanoate ; 

( ±) 3-bromo-5-chlbro-*2-hydroxy-i8- 
CC2-[[[3-[(l,4,5, 6-tetrahydropyr imidin-2-y 1 ) - 
amino] phenyl ] carbonyl ] amino ] acetyl ] amino] - 

benzenepropanoic acid; 
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ethyl (±) 3-broino-5-chloro-2-hydroxy-/3- 
t[2-[[[3-[(l,4,5, 6-tetrahydropyrimidin-2 -yl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] * 

benzenepropanoate ; 

(±) 3 , 5-dichloro-2-hydroxy-i8-[ [2- 
[t[3-[(1^4,5, 6-tetrahydropyrimidin-2-yl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

benzenepropanoic acid; 

(±) 3,5-dichloro-/S-[t2-[[[3-[(4,5-dihydro- 
IH-pyrr ol idin-2 -y 1 ) amino ] phenyl ] carbony 1 ] amino ] • 
amino] acetyl ] amino ] *2*hydroxybenzenepropanoic acid ; 

(±) 3-bromo-5-chloro-i5-[ [2-[ [ [3-[ (4,5-dihydro- 
lH-pyrrolidin-2-yl) amino]phenyl) carbony 1 3 amino]- 
acetyl] amino] •2-hydroxybenzenepropanoic acid; 

[2- 1 [ [3-[ t5-phenyl-lH-imidazol-2-yl) - 
amino] phenyl ] carbonyl] eimino] acetyl ] amino] - 
pyridine*3 -propanoic acid ; 

ethyl /5-[ [2- 1 1 [3-[ t5-phenyl-lH-imidazol-2-yl) - 
sunino] phenyl ] carbonyl ] amino ] acetyl ] amino] - 

pyridine-3-propanoate; 

(±) ethyl 3,5-dichloro-/S-£t2-t [[3- 
[(1,4 , 5, 6-tetrahydro-5 , 5-dimethylpyrimidin-2-yl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino] - 

benzenepropanoate ; 

( ±) 3 , S-dichloro-jS- [[2-[[[3-t(l,4,5, 6-tetrahydro-5 , 5- 
dimethy lpyrimidin-2-yl ) amino ] phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] benzenepropanoic acid ; 
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ethyl (±) 3^5-dichloro-2-hydroxy-/S-[[2-[ [[3- 
[ ( 1 , 4 , 5 , 6-tetrahydro-5 , S-dimethy lpyriiaidin-2 -y 1 ) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] • 

benzenepropsmoate ; 

(±) 3-bromo-5-dichloro-2-hydroxy- 
1 C 2- [ [ [ 3 - [ { 1 , 4 , 5 , 6-tetrahydro-5 , 5- 
dimethylpyrimidin-2-yl) amino ] phenyl]- 
carbony 1 ) amino ] acetyl ] amino ] benzene- 

propanoic acid; 

• 

and 

ethyl (±) 3-bromo-5-dichloro-2-hydroxy-jS- [ [ 2- [ [ [ 3- 
[(1,4,5, 6-tetrahydro-5 , 5-dimethylpyr imidin-2 - 
y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
eunino] benzenepropanoate • 

30 • A pharmaceutical composition according to Claim 21 
wherein 



A is 




R5 



wherein is selected from the group consisting of 
lower alkyl, substituted alkyl, phenyl, 
substituted phenyl, cycloalkyl, monocyclic 
heterocycles, -s-R^ and -O-r' wherein R^ is selected 
from the group consisting of H, alkyl, substituted 
alkyl, phenyl, substituted phenyl and monocyclic 
heterocycles or R^ taken together with R^ forms a 
4-12 membered ring; or 
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taken together with forms a 4-12 inembered 
ring which is opti nally substituted. 

31* A phazrmaceutical composition according to Claim 30 
wherein 

taken together with r'' forms a 4-12 membered 
ring which is optionally substituted • 

32. A pharmaceutical composition according to Claim 31 
wherein 

V is -N{R*)- wherein R* is selected from the group 
consisting of H and lower alkyl; 

n is 1; 

t is 0 or 1; and 
p is 1. 

33. A pharmaceutical composition according to Claim 32 
wherein the compound is selected from the group 
consisting of 

(±) ethyl [2-[[[3-[ (3,4,5, 6-tetrahydro-2H-azepin- 
7-yl) amino ] phenyl] car bony 1 ] amino] acetyl] 
amino ] pyr idine-3 -propanoate ; 

■ 

(±) /J-[[2-[[[3-[(3,4,5, 6-tetr ahydro-2H-a2epin- 
7 -y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino]pyridine-3-propanoic acid; 

(±) ethyl ^- 1 1 2- [ [ [ 3- [ (3 , 4 , 5 , 6-tetrahydro-2H-a2epin-7- 
yl) amino] phenyl ] carbony 1 ] amino] acetyl ] amino] - 
1, 3-ben2odioxole-5-propanoate; 
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(±) ^•[[2-[t [3-[ (3,4,5,6--tetrahydro-2H-azepin-7- 
y 1 ) amino ] pheny 1 ] carbony 1 ) amino ] acetyl ] amino ] • 
1 / 3*benzodioxole-5-propanoic acid ; 

(±) ^-tt2-[[[3-[(3,4,5, 6-tetrahydro-2H-a2epin-7- 
y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

benzenepropanoic acid; 

{±) ethyl /8--[[2«[t[3-[(3,4-dihydro-2H-pyrrol-5- 
y 1 ) amino ] phenyl ] carbonyl ] amino ) acetyl ] - 
amino] pyridine-3-propanoate ; 

[2-[ [ [3-[ (3 ,4-dihydro-2H-pyrrol-5--yl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] • 
pyridine<-»3-*propanoic acid; 

(±) ethyl iS- [ [ 2- [ [ [ 4 -chloro-3 -[(3,4,5, 6-tetrahydro- 
2H-azepin-7-yl) amino] phenyl ] carbonyl ] amino] - 
acetyl ) amino ] pyr idine-3 -propanoate ; 

■ 

( ± ) i3- [ [ 2 - [ t [ 4 -chlor 0-3 -[(3,4,5,6 -tetrahydro-2H- 
azepin-7 -y 1 ) amino ] phenyl ) carbonyl ] amino ] - 
acetyl ] amino ] pyr idine-3 -propanoic acid ; 

* 

(±) ^- [ 1 2- [ [ [3 , 5-bis [(3,4,5, 6-tetrahydro-2H-azepin- 
7-yl) amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] pyr idine-3 -propanoic acid; 

^S-[ [2- [ [ [3-[ (3 , 4 , 5, 6-tetrahydro-2H-azepin-7- 
y 1 ) amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino]-4-pentynoic acid; 

(±) ethyl /3-[[2-[[(3-[(3,4,S,6-tetrahydro-2H-azepin- 
7 -y 1 ) amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
3,5-dichlorobenzenepropanoate; 
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(±) ^-[[2-[t[3-t(3,4,5, 6-tetrahydro-2H-azepin- 
-7-yl ) amino ] phenyl ] car bony 1 ] amino] acetyl] - 
amino ] -3 , 5 -^dichlorobenzenepropanoic acid ; 

(±) ethyl /8-[[2-[[[3-[(3,4-dihydro-2H-pyrrol- 
5-yl) amino ] phenyl ] carbony 1 ] amino] acetyl ] - 
amino] -3 , 5-*dichloroben2enepropanoate ; 

(±) [2-[ [ [3-[ (3,4-dihydro-2H-pyrrol-5-yl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
3 , S-dichlorobenzenepropanoic acid ; 

(±) ethyl 3,5-dichloro-/3-[[2-[[[3- 
[(2,3,4, 5-tetrahydropyridin-6-yl) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] benz enepr opanoat e ; 

(±) 3,5-dichloro-/8-[(2-t[[3-[(2,3,4,5- 
tetrahydropyridin-6-y 1 ) amino ] phenyl ] carbony 1 ] - 
amino] acetyl] amino] berizenepropanoic acid; 

(±) 3 , 5-dichloro-2-hydroxy-/8- [ [ 2- 
CCt3-[(3/4,5, 6-tetrahydro-2H-a2epin-7-yl) - 
amino] phenyl ] carbony 1] amino] acetyl ] amino] - 

benzenepropanoic acid; 

and 



ethyl (±) 3 , 5-dichloro-2-hydroxy-j8-[ [2- 
[ [ [3-[ (3 , 4 , 5, 6-tetrahydro-2H-azepin-7-yl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] 

benzenepropanoate • 
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34. A pharmaceutical composition according to Claim 30 
wherein 



is selected from the group consisting of lower 
alkyl, substituted alkyl, phenyl, substituted 
phenyl, cycloalkyl and monocyclic heterocycles. 

35. A pharmaceutical composition according to Claim 34 
wherein 

V is -N (R*) - wherein is selected from the group 
consisting of H and lower alkyl; 

n is 1; 

t is 0; and 

p is !• 

36. A pharmaceutical composition according to Claim 35 
wherein the compound is selected from the group 
consisting of 

(±) ethyl iS-[[2-[[[3-[(iminophenylmethyl)- 
amino ] phenyl ] car bony 1 ] amino ] acetyl ] - 
amino] pyr idine-3 -propanoate ; 

/3s-[ [2-[ [ [3-[ [imino(l-pyrrolidinyl) methyl ]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] «-4-pentynoic acid; 

(±) /3-[ [2-[ [ [3-[ {iminophenylmethyl]amino]- 
phenyl ] carbonyl ] amino] acetyl ] amino] - 
pyr idine-3 -propanoic acid; 
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3,5-dichl ro-^-£[2-[[[3-[[imin (1- 
piper idiny 1 ) methyl ] amino ] phenyl ] carbony 1 ] - 
amino] acetyl] amino] benzenepropanoic acid ; 

and 

ethyl 3,5-dichloro-/5-[[2-tC[3-t[imino(l- 
piper idiny 1 ) methyl ] amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] benzenepropanoate . 

37. A pharmaceutical composition according to Claim 30 
wherein is -S-R' or -0-R* wherein is selected 
from the group consisting of alkyl, substituted 
alley 1, phenyl, substituted phenyl and monocyclic 
hereocycles or R* taken together with R^ forms a 4- 
12 membered ring. 

38. A pharmaceutical composition according to Claim 37 
wherein 

V is -N(R')- wherein R* is selected from the group 
consisting of H, lower alkyl, substituted alkyl, 
cycloalkyl, aryl, substituted aryl, monocyclic 
heterocycles and benzyl; 

n is 0; 

t is 0; and 

p is 1 or 2. 

39. A pharmaceutical composition according to Claim 38 
wherein the compound is selected from the group 
consisting of 
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ethyl [2-[ [ [3-[ (4 , 5-dihydrothiazol-2- 
yl) amin ]phenyl ] carbonyl] amino] acetyl ] - 
amino ] pyr iaine-3 -propanoate ; 



^-t [2-t [ [3-[ (4,5-dihydrothiazol-2-yl)amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] • 
pyridine-3 -propanoic acid; 

t2-[ [ C3-t [ben2oxa2ol-2-yl) amino]- 
pheny 1 ) carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

ethyl /S-[ [2-[ [ [3-f [ben20xazol-2-yl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoate . 

[2-[ [ t3-[ (5, 6-dihydro-4H-thiazin-2-yl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 



and 



ethyl /5-[t2-t[[3-[(5, 6-dihydro-4H-thia2in-2-yl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino] - 

pyridine-3 -propanoate . 

40. A pharmaceutical composition according to Claim 21 
wherein the compoiind is selected from the group 
consisting of 



N N 



H2fr NH NH 




CO2H 




t 
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V-N 
H2N H 




V-N 



CO2H 





H 
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41. A method for treating conditions mediated by the 
o^jS, integrin in a mammal in need of such treatment 
comprising administering an effective 
inhibiting amount of a compound of the formula 




or a pharmaceutically acceptable salt thereof 
wherein 



A is ^ 



I I 
Rs R8 
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Wherein is selected from the group c nsisting f 
N-r2, o, and S; 

is selected from the group consisting of H; 
alkyl; aryl; hydroxy; alkoxy; cyano; nitre; amino; 
alkenyl; alkynyl; amido; alkylcarbonyl; 
arylcarbonyl; alkoxycarbonyl; aryloxycarbonyl; 
haloalkylcarbonyl; haloalkoxycarbonyl; 
alkylthiocarbonyl ; arylthiocarbony 1 ; 
acyloxymethoxycarbonyl; alkyl optionally 
substituted with one or more substituent selected 
from lower alkyl, halogen, hydroxy 1, haloalkyl, 
cyano, nitro, carboxyl, euaino, alkoxy, aryl or 
aryl optionally substituted with one or more 
halogen, haloalkyl, lower alkyl, alkoxy, cyano, 
alkylsulfonyl, alkylthio, nitro, carboxyl, amino, 
hydroxy 1, sulfonic acid, sulfonamide, aryl, fused 
aryl, monocyclic heterocycles, or fused monocyclic 
heterocycles ; aryl optionally substituted with one 
or more substituent selected from halogen, 
haloalkyl, hydroxy, lower alkyl, alkoxy, 
methylenedioxy, ethylenedioxy, cyano, nitro, 
alkylthio, alkylsulfonyl, sulfonic acid, 
sulfonamide, carboxyl derivatives, amino, aryl, 
fused aryl, monocyclic heterocycles and fused 
monocyclic heterocycle; monocyclic heterocycles; 
and monocyclic heterocycles optionally substituted 
with one or more substituent selected from 
halogen, haloalkyl, lower alkyl, alkoxy, amino, 
nitro, hydroxy, carboxyl derivatives, cyano, 
alkylthio, alkylsulfonyl, sulfonic acid, 
sulfonamide, aryl or fused aryl; or 

• 

taken together with forms a 4-12 membered 
dinitrogen containing heterocycle optionally 
substituted with one or m re substituent select d 
fr m the group consisting of lower alkyl, hydroxy. 
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keto, alkoxy, halo, phenyl, amino, carboxyl r 
carboxyl ester, and fused phenyl; 

or taken together with r'^ forms a 5 membered 

heteroaromatic ring optionally stibstituted with 
one or more siibstituent selected from lover alkyl, 
phenyl and hydroxy; 

or R^ taken together with R^ forms a 5 membered 

heteroaromatic ring fused with a phenyl group; 

R^ (when not taken together with R^) and R^ are 
independently selected from the group consisting 
of H; alkyl; alkenyl; alkynyl; aralkyl; amino; 
alkylamino; hydroxy; alkoxy; arylamino; amido, 
alkylcarbonyl, arylcarbonyl; alkoxycarbonyl; 
ary loxycarbony 1 ; haloalkylcarbonyl ; aryloxy; 
haloalkoxycarbonyl ; alkylthiocarbonyl ; 
ary Ithlocarbonyl ; acy loxymethoxycarbony 1 ; 
cycloalkyl; bicycloalkyl; aryl; acyl; benzoyl; 
alkyl optionally substituted with one or more 
substituent selected from lower alkyl, halogen, 
hydroxy, haloalkyl, cyano, nitro, carboxyl 
derivatives, amino, alkoxy, thio, alkylthio, 
sulfonyl, aryl, aralkyl, aryl optionally 
substituted with one or more substituent selected 
from halogen, haloalkyl, lower alkyl, alkoxy, 
methy lenedioxy , ethylenedioxy , alkylthio , 
haloalkylthio, thio, hydroxy, cyano, nitro, 
carboxyl derivatives, aryloxy, amido, acylamino, 
amino, alkylamino, dialkylamino, trif luoroalkoxy, 
trif luoromethyl , sulfonyl , alkylsulf onyl , 
haloalkylsulfonyl, sulfonic acid, sulfonamide, 
aryl, fused aryl, monocyclic heterocycles, fused 
monocyclic heterocycles; aryl optionally 
substituted with one or more substituent selected 
from halogen, haloalkyl, lower alkyl, alkoxy. 
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methylenedioxy, ethylenedioxy, alkylthlo, 
haloalkylthi , thio^ hydroxy^ cyano, nitro, 
carboxyl derivatives, aryloxy, amido, acylamino, 
amino, alkylamino, dialkyiaaino, trifluoroalkoxy, 
trifluoromethylsulfonyl, alkylsulfonyl, sulfonic 
acid, sulfonamide, aryl, fused aryl, monocyclic 
heterocycles , or fused monocyclic heterocycles; 
monocyclic heterocycles; monocyclic heterocycles 
optionally substituted with one or more 
substituent selected from halogen, haloaUcyl, 
lower alkyl, alkoxy, aryloxy, amino, nitro, 
hydroxy, carboxyl derivatives, cyano, alkylthio, 
alkylsulfonyl, aryl, fused aryl; monocyclic and 
bicyclic heterocyclicalkyls; -SOjR^® wherein is 
selected from the group consisting of alkyl, aryl 
and monocyclic heterocycles, all optionally 
substituted with one or more substituent selected 
from the group consisting of halogen, haloalkyl, 
alkyl, alkoxy, cyano, nitro, amino, acylamino, 
trif luoroalky 1 , amido, alkylaminosulfonyl, 
alkylsulfonyl, alkylsulfonylamino, alkylamino, 
diaUcylamino, trif luoromethylthio, 
trifluoroalkoxy, trifluoromethylsulfonyl, aryl, 
aryloxy, thio, alkylthio, and monocyclic 
heterocycles; and 

0 

II wherein is defined above; 
— C— RIO 

NR^ and R^ taken together form a 4-12 member ed 
mononitrogen containing monocyclic or bicyclic 
ring optionally substituted with one or more 
substituent selected from lower alkyl, carboxyl 
derivatives, aryl or hydroxy and wherein said ring 
optionally contains a heteroatom selected from the 
gr up c nsisting of 0, N and S; 
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is selected from the group consisting of H, 
alkyl, alkenyl, alkynyl/ benzyl, and phenethyl; 

or 



A is 




R5 



wherein is selected from the group consisting of 
alkyl; cycloalkyl; bicycloalkyl; aryl; monocyclic 
heterocycles ; alkyl optionally substituted with 
aryl which can also be optionally substituted with 
one or more substituent selected from halo, 
haloalkyl, alkyl, nitro, hydroxy, alkoxy, aryloxy, 
aryl, or fused aryl; aryl optionally substituted 
with one or more substituent selected from halo, 
haloalkyl, hydroxy, alkoxy, aryloxy, aryl, fused 
aryl, nitro, methylenedioxy, ethylenedioxy, or 
alkyl; alkynyl; alkenyl; -S-R* and -O-R* wherein r' 
is selected from the group consisting of H; alkyl; 
aralkyl; aryl; alkenyl; and alkynyl; or r' taken 
together with R^ forms a 4-12 membered mononitrogen 
and monosulfur or monooxygen containing 
heterocyclic ring optionally substituted with 
lower alkyl, hydroxy, keto, phenyl, carboxyl or 
carboxyl ester, and fused phenyl; or r' tadcen 
together with R*' is thiazole; oxazole; benzoxazole; 
or benzothiazole; and 

R^ and R^ are as defined above; 

or (when is carbon) taken together with R^ forms 

a 4*12 membered mononitrogen containing ring 
optionally substituted with alkyl, euryl or 
hydroxy ; 
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A is 



N— R2 



RS N-R7 

R8 

I 

where and taken together form a 5*8 member ed 
dinitrogen containing heterocycle optionally 
siibstltuted with one or more substituent selected 
from the group consisting of lower al)cyl, hydroxy, 
keto, phenyl, or carboxyl derivatives; and R* is 
selected from the group consisting of 
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, 
aryloxycarbonyl , haloalky Icarbonyl , 
haloalkoxycarbonyl , alkylthiocarbony 1 , 
arylthiocarbonyl, or acyloxymethoxycarbonyl; and 

R^ is defined as above 



or A is 



R8 

I 

N— R? 

^N— R7 
I 

^ere R^ and r'' taken together form a 5-8 membered 
dinitrogen containing heterocycle optionally 
substituted with hydroxy, keto, phenyl, or alkyl; 
and 

R* are both selected from the group consisting of 
alkylcarbony 1 , arylcarbonyl, alkoxycarbonyl, 
2uryloxycarbony 1 , haloalky Icarbonyl, 
haloalkoxycarbonyl, alJcylthiocarbonyl , 
arylthiocarbonyl and acyloxymethoxycarbonyl; 
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is one or more substituent selected £r m the 
group c nsisting of H; alkyl; hydroxy; alk xy; 
aryloxy; halogen; haloalkyl; haloalkoxy; nitro; 
amino; alkylamino; acylamino; dialkylamino; cyano; 
alkylthio; alkylsulfonyl; carboxyl derivatives; 
trihaloacetamide; acetamide; aryl; fused aryl; 
cycloalkyl; thio; monocyclic heterocycles; fused 
monocyclic heterocycles; and A, wherein A is 
defined above; 

V is selected from the group consisting of -N-(R^)- 
wherein is selected from the group consisting of 
H; lower alkyl; cycloalkyl; aralkyl; aryl; and 
monocyclic heterocycles; or taJcen together with 
y, forms a 4-12 membered mononitrogen containing 
ring; 

Y, y', Z and are independently selected from the 
group consisting of hydrogen; alkyl; aryl; and 
cycloalkyl; or Y and Z taken together form a 
cycloalkyl; or Y^ and 2' taken together form a 
cycloalkyl; 

n is an integer 1, 2, or 3; 

t is an integer 0, 1, or 2; 

p is an integer 0, 1, 2, or 3; 

R is X-R^ wherein X is selected from the group 
consisting of 0, S and NR^, wherein ^ and R* are 
independently selected from the group consisting 
of hydrogen; alkyl; alkenyl; alkynyl; haloalkyl; 
aryl; arylalkyl; sugars; steroids; 
polyalkylethers; alkylamido; alkyl M,N- 
dialkylamido; pivaloyloxymethyl; and in the case 
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of the free acid, all pharxaaceutically acceptabl 
salts thereof; 

is selected from the group consisting of 
hydrogen; alkyl; alkenyl; alkynyl; aryl; carboxyl 
derivatives; haloalkyl; monocyclic heterocycles; 
monocyclic heterocycles optionally substituted 
with alkyl, halogen, haloalkyl, cyano, hydroxy, 
aryl, fused aryl, nitro, alkoxy, aryloxy, 
alkylsulfonyl, arylsulfonyl, sulfonamide, thio, 
alkylthio, carboxyl derivatives, amino, amido; 

alkyl optionally substituted with one or more of 
halo, haloalkyl, hydroxy, alkoxy, aryloxy, thio, 
alkylthio, alkynyl, alkenyl, alkyl, arylthio, 
alky Isulf oxide, alkylsulfonyl, arylsulf oxide, 
arylsulfonyl, cyano, nitro, amino, alkylamino, 
dialkylamino, aUcylsulfonamide, arylsulf onamide, 
acylamide, carboxyl derivatives, sulfonamide, 
sulfonic acid, phosphonic acid derivatives, 
phosphinic acid derivatives, aryl, arylthio, 
airy Isulf oxide, or arylsulf one all optionally 
substituted on the aryl ring with halo, alkyl, 
haloalkyl, cyano, nitro, hydroxy, carboxyl 
derivatives, alkoxy, aryloxy, amino, alkylamino, 
dialkylamino, amido, aryl, fused aryl, monocyclic 
heterocycles; and fused monocyclic heterocycles, 
monocyclic heterocyclicthio, monocyclic 
heterocyclicsulf oxide, and monocyclic heterocyclic 
sulfone, which can be optionally substituted with 
halo, haloalkyl, nitro, hydroxy, alkoxy, fused 
aryl, or alkyl; 

alky Icarbonyl , haloalkylcarbonyl, and 
arylcarbonyl ; 



wo 97/08145 



PCT/US96/13500 



- 889 - 

aryl optl nally substituted in one or more 
positions with halo, haloalkyl, alkyl, alkoxy, 
aryloxy, methylenedioxy, ethylenedioxy, alkylthio, 
haloalkylthio, thio, hydroxy, cyano, nitro, 
acyloxy, carboxyl derivatives, carboxyalkoxy, 
amido, acylamino, amino, alkylamino, dialkylamino, 
trif luoroalkoxy , trif luoromethylsulf onyl , 
alkylsulf onyl , sulfonic acid, sulfonamide, aryl, 
fused aryl, monocyclic heterocycles and fused 
monocyclic heterocycles; and 

O P7 

II 

— C— N wherein and are as defined above 

N 

and provided that taken together with the 
nitrogen, R^ and R" comprise an amino acid; 

and 

R" is selected from the group consisting of H, 
alkyl, aralkyl, alkenyl, alkynyl, haloalkyl or 
haloalkynyl or R" taken together with Y forms a 4- 
12 membered mononitrogen containing ring. 

42. A method according to claim 41 wherein the 
compound is selected from 

(±) ethyl [2-[ [ [3-[ (aminoiminomethyl)amino]phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] pyr idine-3 -propanoate ; 

(±)/S-[[2-[t[3-[( amino iminome thy 1 ) amino ] phenyl ] - 
carbony 1 ] cunino] acetyl ] amino] pyr idine-3- 

propanoic acid; 

* 

(±)ethyl i5-[ t2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino ] acetyl ] €uaino ] benzenepropanoate ; 
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(±)i»-tt2-[t[3- 

[ (aminoiiDinomethyl) amino ] phenyl ] carbonyl] - 
amino] acetyl ] amino] benzenepropanoic acid ; 

* < 
■ • 

(±) ethyl /8-[ [2~[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -1 , 3 - 
benzodioxole-S-propsmoate ; 

(±)/8-[t2-[[[3-[( aminoiminome thy 1 ) amino ] phenyl ) - 
carbony 1 ] amino ] acetyl ] amino ] - 1 , 3 - 
benzodioxole*5-propanoic acid; 

(±) ethyl [2-[ [ [3-[ (aminoiminomethyl) amino]- 
naphthalen*l-y 1 ] carbony 1 ] amino ) acetyl ] - 
amino ] pyr idine-3 -propanoate ; 

(±)/8-[[2-[[[3-[( aminoiminomethyl ) <*amino ) - 
naphthalen-l*yl ] carbony 1 ] amino ] acetyl ] - 
amino] pyridine-3-propanoic acid; 

(±) ethyl )8-[ [!-[[[ 3- [ (aminoiminomethyl) - 
amino ) phenyl] carbony 1] amino] -1-cyclopropyl] - 
carbony 1 ] amino ] pyr idine-3 -propanoate ; 

(±) [l-£ [ [3 1 (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino ] cycloprop-l-y 1 ] carbony 1 ] - 
eunino] pyr idine-3 -propanoic acid; 

(±) ethyl /8-[[2-[ t[3-[[ imino[(phenylmethyl) amino] - 
methyl ] amino ] phenyl ] ceurbony 1 ] amino ] acetyl ] - 
amino ] pyr idine-3 -propanoate ; 
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(±) [2-t [ [3-[ [iminot ( phenylmethyl) amino] methyl ] - 
amino] phenyl ]carbonyl]amin ] acetyl ]amin ]-- 
pyridine*3 -propanoic acid; 

/?-[[2-[[(3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoic acid; 

3S-[[2-£t[3-( aminocar bony lamino ) phenyl ] - 
carbonyl] amino] acetyl] amino] -4 -pentynoic acid; 

ethyl 3S-[ [2-[ [ [3- (aminocarbony lamino) phenyl] - 
carbonyl] amino] acetyl] amino] -4-pentynoate ; 

/3s- [ 1 2- [ [ [ 3- [ (aminoiminomethyl) amino] -2,5,6- 
trif luor opheny 1 ] carbonyl ] amino ] acetyl ] - 

amino]-4-pentynoic acid; • 

(±) /J-[t2-[tC3-[ (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 5- 
bis (trif luor omethyl) benzenepropanoic acid ; 

(±) i3-[[2-[[[3-t( aminoiminomethyl ) amino ] - 
phenyl ] carbonyl ] amino ] acetyl ] amino] -3,5- 
bis ( trif luoromethyl) benzenepropanoic acid ; 

ethyl (±) ^-[[2-[[[3-[(aminoiminomethyl)amino]- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] -3 , 5- 
bis (trif luoromethyl ) benzenepropanoate ; 

(±) /5-[[2-[ [[3-[ (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
[l,l'-biphenyl] -4 -propanoic acid; 

ethyl (±) /3-t [2-[[ [3- [ (aminoiminomethyl) - 
amino] phenyl ] carbonyl ] eunino ] acetyl ] amino ] - 
[1,1* -biphenyl ] -4-propanoate ; 
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(±) ethyl /S-t£2-t[[3-[(aminoiininomethyl)aittino]-5- 
( tr if luoromethy 1 ) -phenyl ] carbony 1 ] amino ] acetyl ] amino ) - 
3 , 5-bis ( trif luoromethyl) benzenepropanoate ; 

(±) i8-[[2-[[[3-[( ami no iminomethy 1 ) amino ] -5 - 
(trif luoromethy 1 ) phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
3 , 5-bis (trif luoromethy 1 ) benzenepropanoic acid ; 

(±) [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
naphthalene- 1-carboxylic acid; 

methyl (±) [2-1 [ [3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
naphthalene-l-carboxy late ; 

(*) 3-[tt3-£( aminoiminomethy 1 ) amino ] phenyl ] - 
carbonyl ] amino] -2-oxopyrrolidine-l- 

propanoic acid; 

3R-[ [2-[ [ [3-[ (aminoiminomethy 1) amino ] phenyl )- 
carbonyl ] amino] acetyl ] amino ] -4 -pentynoic acid ; 

ethyl 3R-[[2-[[[3-[( aminoiminomethy 1 ) amino ] phenyl ] - 
carbonyl ] amino] acetyl ] amino ] -4-pentynoate ; 

3S-[[2-[[[3-t[t (pheny Imethy 1 ) amino ] - 
carbonyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 

amino ] -4-pentynoic acid ; 

ethyl 3S-[ [2-t[t3-[[[ (pheny lmethyl)amino]- 
carbony 1 ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 

euaino] -4-pentynoate ; 

3S-[ [2-[ [ [3-[ (amino iminomethy 1) amino] phenyl ]- 
carbonyl] amino] acetyl] amino] -4-pentynoic acid; 
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[2-[ [ [3-(aminocarbonylamino) phenyl]- 
carbony 1 ] amin ] acetyl ] cunino ] pyridine- 

3-propanolc acid; 

ethyl [2-t t [3- (aminocarbonylamino) phenyl] - 
carbony 1 ] amino ] acetyl ] amino ] pyr idine-3 -propanoate ; 

(±) /3-[[2-[[[3-[[t (pheny Imethy 1 ) amino ] carbony 1 ] - 
amino] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino]pyridine-3-propanoic acid; 

(±) ethyl /3-t t2-[ [ [3-[ [ [ (phenylmethyl) amino] carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] pyr idine-3 -pr opanoate ; 



(±) ethyl [ [2- [ [ [3- 1 (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] f uran-2*propanoate; 

(±) iJ-t [2-[ t [3-[ (aminoiminomethyl) amino]- 
phenyl ] ceurbony 1 ] amino ] acetyl ] amino ] - 
furan-3-propanoic acid; 

3-t [ [3-[ (aminoiminomethyl)amino]phenyl]carbonyl]- 
amino ] acetyl ] amino ] pentanedioic acid ; 



bismethy 1 ester 3-[[2-[([3-[( aminoiminomethyl ) amino ] - 
phenyl ] carbony 1 ] -amino ] acetyl ] amino ] pentanedioate ; 



(±) hydrogen methyl 3-[ [2-[ [ t3-[ (aminoiminomethyl) - 
amino] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] pentanedioate ; 

(±) /5-[[2-[[[3-[ (aminoiminomethyl) amino ]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
furan-2 -propanoic acid; 
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ethyl ( ± ) jS- [ [ 2 - 1 [ [ 3 - [ ( aninoiminomethy 1 ) amino ] phenyl ] 
car bony 1 ] amino } acetyl ] amin ] f uran-2 -propanoate ; 

(±) [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
naphthalene-*2*propanoic acid; 

(±) methyl /5- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] *- 
thiophene-3-*propanoate ; 

ethyl 3S- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

4 -pentynoa t e ; 

(+) tf-[[2-I[[3-[ (aminoiminomethyl) amino ]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] 
thiophene-3*propanoic acid; 

(±) 2-[3-[ [2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -4 - 
carboxybutyl]thio] benzoic acid; 

(±) 2-[3-[[2-[[[3-[ (aminoiminomethyl ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ) amino ] -4 • 
carboxybuty 1 ] sulf ony 1 ] benzoic acid ; 

(±) [2-[ [ [3-t (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ) acetyl ] amino ] - 
thiophene-2-propanoic acid; 

(±) methyl 2- [ [3-[ 2- [[ [3- [ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino } *4* 
carboxy butyl ] thio ] benzoate ; 
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(±) m thyl 3-[t2-£[[3-t(aminoimin laethyl)^ 
amino ] phenyl ] carbony 1 ) amino ] acetyl ] amin ] - 
5- ( ( 4 -methy Ipheny 1 } thio ] pentanoa te ; 

(±) methyl 3-[ [2-[ [ [3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
4-[ [ (4-methylphenyl) sulf onyl] amino jbutanoate; 

3-[ t2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ]-4-[[(4- 
methy Ipheny 1 ) sulf ony 1 ] amino ] butanoic acid ; 

(±) 3-t [2-[ [ [3-[ (aminoiminomethyl) amino]"* 
phenyl ] ceurbonyl ] amino ] acetyl ] amino ] -5* [ ( 4 - 
methy lphenyl)thio]pentanoic acid; 

(±) 3-[ t2-[ [ [3-[ (aminoiminomethyl)amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] suaino ] -5- [ ( 4* 
methy Ipheny 1} sulf ony 1 ] pentanoic acid ; 

3S-[[2-[[[3-(( aminoiminomethy 1 ) amino ] phenyl ] 
carbony 1 ] amino ] acetyl ] cu&ino ] -4 - 
(phenylthio) butanoic acid; 

3R-[ [2-[ [ t3-[ ( amino iminomethyl) amino]- 
phenyl ] carbony 1 ] euaino ] acetyl ] amino ] - 

4-pentynoic acid; 

ethyl 3R-[ [2-[ [ [3-[ (amino iminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

4-pentynoate ; 

2-[ t2S-[ [2-[ [ [3-[ (aminoiminomethyl)- 
euaino } phenyl ] carbony 1 ] amino ] acetyl ] amino ] -2 - 
( car boxyme thyl) ethyl] sulf ony 1] benzoic acid; 
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3S-[ f 2-t [ [3- 1 (aJftinoiniinomethyl) amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] - 

4«>pentynoic acid; 

ethyl 3S-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] - 

4*pentynoate; 

2-t[2S-[[2-t[[3-[ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -2- 
lethyl ) ethyl ] thio ] benzoic acid ; 



( ± ) ethyl i8-[t2-t[[3-[( aminoiminomethyl ) - 
amino ] phenyl ] carbony 1 ] methy lamino ] acetyl ] - 
amino ] -pyr idine-3 -pr opanoa te ; 

(±) t2-[ [ [3-[ (aminoiminomethyl) amino]phenyl) 
carbony 1 ] methy lamino] acetyl ] amino ] pyridine* 

3<-propanoic acid; 

(±) ethyl i5-[[2-[[[3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino] -1-oxopropy 1 ] - 
amino ] pyr idine-3 -pr opanoate ; 

(±) /3- [ [ 2- [ [ 1 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino] -1-oxopropy 1 ] - 
amino ] pyr idine-3 -propanoic acid ; 

(±) [2-t t [3-[ (aminoiminomethyl) amino] -4- 
methy Ipheny 1 ] caorbony 1 ] amino ] acetyl ] - 
amino] pyr idine-3 -propanoic acid; 

(±) iS- [[ 2- [[ [3- [[ (aminoiminomethyl) amino] - 
methyl ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] pyr idine-3 -propanoic acid; 
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3S-[[2-[[[3«>[ (amin iainomethy 1) amino]- 
phenyl ] carb ny 1 ] amino ] acetyl ] amino ] - 
4-hydroxybutanoic acid; 

(±) ^-t[2-[[[3-[(aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] -2 -hydr oxybenzenepropano ic ac id ; 

(±) i3--[[2-[[[3-[( aminoiminomethy 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -2 - 
hydroxy-5-methy Ibenzenepropanoic acid ; 

(±) 3-[[2-[t[3-[( aminoiminomethy 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ]*-4-*[(2- 
hydr oxyethy 1 ) amino ] -4 *-oxobutanoic acid ; 

2S-[ t2-[ [ [3-[ [aminoiminomethyl] amino] phenyl]-* 
carbony 1 ] amino ] acetyl ] amino ] -3 - 
carboxypropy 1 2 -aminobenz oate ; 

(±) /3«-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl]-- 

* 

carbony 1 ] amino ] acetyl ] amino ] -1 , 4 - 
benzodioxin-6-propanoic acid ; 

N-[2-( [[3-[ ( amino iminomethyl) sunino] phenyl ] - 
carbonyl] amino] acetyl] -jS-alanine, ethyl ester; 

N-C2-[ t [3-[ ( amino imlnomethyl) amino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] -/3*alanine ; 

(±) ethyl /3-[ [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] 
quinoline-3-propanoate ; 

/S-'[[2-[[[3-[( aminoiminomethy 1 ) amino ] - 
phenyl ] ceurbony 1 ] amino ] acetyl ] amino ] - 
guinoline-3-propanoic acid; 
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[2- [ [ [ 3- [ t [ (phenylmethyl) amino] ceurbonyl] - 
axaino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
jS-alanine, ethyl ester; 

3-[[2-[[[3-[[[ (pheny Imethy 1 ) amino ] carbony 1 ] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] 
amino] propanoic acid; 

( ±) ethyl jS- 1 [ 2- C [ [ 3- [ [ [ (pheny Imethy 1) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] 
acetyl ] amino ] pyr idine-3 -propanoate ; 

(±) /S-t t2-[ [ [3-[ [ [ (pheny Imethyl) amino] carbonyl] 
amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ]pyridine-3 -propanoic acid; 

ethyl t2-[ [ t3-t [ (phenylamino) carbonyl]- 
amino ] phenyl ] carbonyl ] amino ] acety 1 ] amino ] - 

pyr idine-*3 -propanoat e ; 

t2-[ [ [3-t [ (phenylamino) carbonyl ] amino]- 
phenyl ] carbonyl ] amino] acetyl ] amino] - 
pyridine-3 -propanoic acid; 

ethyl jS- [ 1 2- [ [ [ 3- (aminocarbonylamino) - 
phenyl ] carbonyl ] amino] acetyl ] amino] - 
pyridine- 3 -propanoate ; 

iff"[[2-[[[3-( aminocarbony Isunino) phenyl ] - 
carlx>nyl ] amino] acetyl ] amino ] pyridine-3- 

propanoic acid; 

ethyl /5-[[2-[[[3-[[[t(4 -methy Ipheny 1 ) sulf ony 1 ] - 
amino ] carbonyl ] amino ] phenyl ] carbonyl ] amino } - 
acetyl ] amino ] pyr idine-3 -pr opanoate ; 
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[ [3-[ [ [ [ (4-inethylphenyl) sulfonyl ] amino)- 
carbony 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
euBiino]pyridine-3 -propanoic acid; 

ethyl /8- [ [ 2- [ [ [ 3- [ (aminothioxomethyl) - 
amino ] phenyl ] carbony 1 ] amino ) acetyl ] - 
amino ] pyr idine-3 -propanoate ; 

|8-[[2-[t[3-[ (aminothioxomethyl) amino] phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] pyr idine- 

3-propanoic acid; 

ethyl [ [ 2- [ [ [ 3- [ (aminothioxomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] benzenepropanoate ; 

i8~[[2-[[[3-[ (aminothioxomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

ethyl j8-[ t2-[ [ [3-[ [ [ (phenylmethyl) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 

amino] benzenepropanoate ; 

i5-[[2-[[[3-[[[ (phenylmethyl ) amino ] carbony 1 ] - 
euaino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] benzenepropanoic acid; 

ethyl [2-[ [ [3-[ [ [ (phenylmethyl ) amino ]- 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
euaino] -1 , 3-benzodioxole-5-propanoate ; 

0^1 [2-[ [ [3-[ [ [ (phenylmethyl) amino] carbonyl]- 
amino] phenyl ] carbonyl ] amino] acetyl ] amino] - 
1, 3-benzodioxole-5-propanoic acid; 
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ethyl i8-[[2-[£[3-3-t[{phenylaminp)carb nyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
1 , 3-benzodioxole«*5-propanoate ; 

/3- [ [ 2- [ [ [ 3-3- [ t (phenylamino) ceurbonyl ] amino) - 
phenyl ) carbony 1 ] amino ] acetyl ) amino ] -I , 3 - 
benzodioxole-5-propanoic acid; 

t2-[ [ [3-[ [ [ [ (4-(aminosulf onyl)phenylmethyl]- 
amino] carbony 1 ] amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] pyridine- 
s-propanoic acid; 

t2-[ [ [3-[ [ £ (3-pyridinylmethyl)amino)carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino]pyridine-3-propanoic acid; 

fi-l [2-[ [ [3-[ [ [ (2-carboxyethyl)amino)carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

i5-[[2-[[[3-t[[(2 -pheny lethy 1 ) amino ] carbony 1 ] - 
aminojphenyl ] carbonyl ] amino] acetyl ] amino] - 
pyridine-3 -propanoic acid; 

^'•[[2-[[t3-t[[( 1-naphthaleny Imethy 1 ) amino ) carbonyl ] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] euaino ] - 
pyridine-3 -propanoic acid; 

ethyl iS-t [2-[ [ [3-[ (aminoiminomethyl)amino]-4- 
chloropheny 1 ) carbonyl ] amino ] acetyl ] amino ] - 

benzenepropanoate ; 
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j8-[[2-[[(3-f( aminoiminomethy 1 ) amino ] -4 - 
chl r phenyl) carb nyl} amino] acetyl ]- 
amino] benzenepropanoic acid ; 

0^1 12-[ [ [5-[ (aminoiminomethyl) amino] -2-chlorophenyl]- 
carbony 1 ] amino ] acetyl ] amino ] benzenepropanoic acid ; 

ethyl j8-[2-[[[3-t[ amino ( aminocarbony 1 ) - 
imino ] methyl ] amino ] phenyl ] caurbony 1 ] 
amino] acetyl ] amino] -3,5* 
dichlorobenzenepropanoate ; 

^-[[2-[ [[3-[ [amino (fiUDainocarbonyl) imino ]- 
methyl ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ] -3 , 5-dichlorobenzene* 

propanoic acid; 

[ (dimethylamino)carbonyl]methyl 
[[2-[[[3-[( aminoiminomethy 1 ) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] - 3 , 5** 
dichlorobenzenepropanoate ; 

1 , 1-dimethy lethy 1 3 , 5-dichloro-/S- [[2-[[[3[[[( ethoxy- 
carbonyl) amino] [ (ethoxycarbonyl) imino] methyl] amino]* 
phenyl ] ceurbonyl ] amino] acetyl ] amino] benzenepropanoate ; 

3 , 5-dichloro-i5- [t2-[[[3-[[[( ethoxycarbonyl) - 
amino] [ (ethoxycarbonyl) imino]methyl]- 
amino] -phenyl] carbonyl]amino]acetyl] - 
amino] benzenepropanoic acid; 

ethyl /S-[ t2-[ [ [3-[ ( aminoiminomethy 1) am'ino]-4- 
chlorophenyl] car bony 1] amino] acetyl ] amino- 
3 , 5-dichlorobenzenepropanoate ; 
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t2-[ C [3-[ (aminoiminoinethyl)a2aino]-4«- 
chlorophenyl ] carb ny 1 ) amino] acetyl ] amino] - 
3 , 5-dichlorobenzenepropeuioic acid ; 

ethyl 3S-t[2-[[[3-[[ amino [ ( aminocarbony 1 ) imino ] - 
methyl ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 

amino ] -4 -pentynoate ;. 

3S*[ [2-[ [ [3-[ [amino[ ( aminocarbony 1) iminoj- 
methy 1 ) amino ] phenyl ] carbony 1 ] amino ] - 
acetyl] amino] -4 -pentynoic acid; 

ethyl 3S-[[2-[[[3-( (aminoiminomethyl) - 
amino ] -4 -chlorophenyl ] carbony 1 ] euaino } - 
acetyl ] amino ] -4 -pentynoa t e ; 



3S-[[2-[ [ t3-£ (aminoiminomethyl) amino] -4- 
chlor opheny 1 ] carbony 1 ] amino ] acetyl ] - 
amino] *-4-pentynoic acid; 

(±) ethyl /8-[ [2-[ [ [3-[ (aminoiminomethyl) amino) - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 4- 
dichlorobenzenepropanoate ; 

(±) i5-[[2-tE[3-t (aminoiminomethyl ) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] -3 , 4 - 
dichlorobenzenepropanoic acid; 

(±) ethyl iS- [[2- [[[3- [(aminoiminomethyl) amino] -5- 
( tr if luoromethy 1 ) carbonyl ] amino ] acetyl ] amino ] - 
3 , 4-dichlorobenzenepropanoate ; 

(±) jS-t [2-[ [ [ 3- [ (aminoiminomethyl) amino] -5- 
( tr if luoromethy 1 ) phenyl ] carbonyl ] amino] acetyl ] - 
amino] -3 , 5--dichlorobenzenepropanoic acid; 
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(±) ethyl /3-[ [2-[ [ [3-t (amin iminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -2 , 5- 
dimethylbenzenepropanoate; 

(±) ^**[[2-[[[3*[ ( aminoiminomethyl) amino] phenyl]- 
carbonyl] amino] acetyl] amino] -2 , 5- 
dimethylbenzenepropanoic acid; 

(±) ethyl j5-"[[2-[ [ [3- [ (amino iminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl J amino ] -3 - 
chlorobenzenepropanoate ; 

(±)/5-[t2-[[[3-[( aminoiminomethy 1 ) amino ] phenyl ] - 
caurbony 1 ] amino ] acetyl ] amino ] -3 - 
chlorobenzenepropanoic acid; 

(±) ethyl /3-[ t2-[t [3- [ (aminoiminomethy 1) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 - 
bromobenzenepropanoate ; 

(±) /3-t[2-t[[3-[( auainoiminomethy 1 ) amino ] - 
phenyl ] carbonyl ] amino ] acetyl ] amino] -3- 
bromobenzenepropanoic acid; 

(±) ethyl [2-[ [ [3-[ (aminoiminomethyl)amino]- 
pheny 1 ] carbonyl ] amino ] acetyl ] amino ] -4- 
bromobenzenepropanoate ; 

(±) /3-t[2-[t[3-[( amino iminome thy 1 ) amino ] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -4 - 
bromobenzenepropanoic acid; 

(±) ethyl l8- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 5- 
dimethy Ibenzenepr opanoate ; 
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(±) /S-[.t2-[ [[3-t (aminoiminoxnethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ) -3 , 5- 
dimethylbenzenepropanoic acid; 

(±) ethyl /3-t [2-[[t3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ) amino ] acetyl ) amino ] -3 , 5- 
dimethoxybenzenepropanoate ; 

{±) /8-[[2-[[t3-[( amino iminomethy 1 ) amino ] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dimethoxybenzenepropanoic acid; 

(±) (2, 2-dimethyl-l-oxopropoxy) methyl j8- [ [ 2- [ [ [ 3- 
[ ( aminoiminomethy 1 ) amino ] phenyl ] carbony 1 ] amino ] - 
acetyl] amino] -3 , 5-dichlorobenzenepropanoate ; 



(±) [2-[ t [3-[ [ [ (aminocarbonyl) imino) - 
methylamino) methyl ] amino ] phenyl ] - 
carbonyl ] amino] acetyl ] amino] -3 , 5- 
dichlorobenzenepropanoic acid; 

(±) /S-t [2-[ [ [3-[ ( aminothioxomethyl) amino ] - 
phenyl] carbonyl] amino] acetyl ] amino] -3,5- 
dichlorobenzenepropanoic acid; 



(±) i8-[[2-[[ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 3 , 4 - 
dibromobenzenepropanoic acid; 

■ 

(±) /5-[[2-[[[3-[ ( aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] -3 - f luoro-5- 
(trif luoromethyl) benzenepropanoic acid; 

(±) /3-[[2-[[[3-[ (aminoiminomethyl) amino ]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 - 
bromo-5-f luor obenzenepropanoic acid ; 
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(±) [2-[ [ [3-[ (aminoiminoinethyl)aiain ]- 
phenyl ] carbony 1 ] amino ] acetyl ] amin ] -3 , 5** 
dlbromobenzenepropanoic acid; 

(±) [2«*[ [ [3-[ ( aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ] -3 -bromo- 
5~methylbenzenepropanoic acid; 

(±) [2-[ [ [3'-[ (aminoiminomethyl) amino] -5- 
(trif luoromethyl) phenyl] carbony 1] amino] acetyl] * 
amino] -3 , 5->dibromobenzenepropanoic acid ; 

(±) j3-[ [2-[ [ [3-[ (aminoiminomethyl) amino] phenyl ] - 
carbonyl] amino] acetyl] eunino] -3-bromo-5- 
chlorobenzenepropanoic acid; 

(±) i3-[ [2-[ [ [3-[ (2uninoiminomethyl)amino]-5- 
( tr if luoromethyl ) phenyl ] carbonyl ] amino ] acetyl ] * 
amino ] -3 -bromo-5'*chlorobenzenepropanoic acid ; 

(±) [2-t2-[2-(2 -hy dr oxy ethoxy ) e thoxy ] ethoxy ] - 
ethyl] j3-L [2-[ [ [3-[ (Euninoiminomethyl)€unino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoate ; 

(±) j3-[ [2-*[ [ [3-[ (aminoiminomethyl) 2UBino]«> 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 - 
bromo-5-iodobenzenepropanoic acid; 

(±) C2-[ [ [3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] -2 -hydr oxy-4 - 
methoxybenzenepropanoic acid; 

(±) j3-[ [2-t [ [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ) suaino] acetyl ] amino] -5-hydroxy-4- 
methoxybenzof\iran-6*-propanoic acid; 
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(±) jS-[[2-[[[3-[(amln iminomethyl) amino] phenyl]* 
carbonyl] amino ]ac tyl] amino] -9H-flu rene- 

2-propanoic acid; 

ethyl (±) [2-[ [ [3-[ (aminoiminomethyl) amino]- 
phenyl ] carl^onyl ] amino] acetyl ] amino] -9H*f luorene* 

2-propanoate; 

(^) iS* [ C 2- [ [ [ 3- [ (aminoiminomethyl) amino] phenyl] - 
carbonyl ] amino ] acetyl ] amino ] -3 , 5-dichloro- 
2*hydroxybenzenepropanoic acid; 

(±) /3-[ [2-t [ [ 3- [ (aminoiminomethyl ) amino] phenyl]- 
carbonyl ] eu&ino ] acetyl ] amino ] -2 -hydroxy*5-* 
nitrobenzenepropanoic acid; 

(±) [2-[ [[ 3- [ (aminoiminomethyl) amino J - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -3 , 5- 
dibromo*-2-hydroxyben2enepropanoic acid; 

ethyl(±) [2-[ [ [3-[ (aminoiminomethyl) amino ]- 
phenyl ] carbonyl ] euaino ] acetyl ] amino ] -3 , 5- 
dibr omo*2 -hydroxy benz enepr opanoat e ; 

(±) i8-[[2-([[3-[( aminoiminomethyl ) amino ] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -5- . 
bromo-2-hydroxybenzenepropanoic acid ; 

ethyl (±) [2-[[[ 3- 1 (aminoiminomethyl) amino]- 
phenyl ] carbonyl } amino ] acetyl ] amino] -5- 
bromo-2-hydroxybenz enepr opanoate ; 

(±) t2-[ [ [3-[ (aminoiminomethyl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
cyclohexanepropanoic acid; 
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ethyl (±} /8-[[2-[[[3-£{aininoiminoiaethyl)ainin ]- 
phenyl] carbony 1 ] amino ] acetyl ] euoino ] - 
cyclohexanepropanoate ; 

ethyl (±) /S-t[2-[[t3-[( aminoiminomethy 1 ) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] 
3 , 5-dichlbro*2-hydroxybenzenepropanoate; 

(±) fi^[[2^[ [ [3-[ ( aminoiminomethy 1) amino]- 
phenyl ] carbonyl ] amino] acetyl ] amino ] -5- 
chloro-2'-hydroxybenzenepropanoic acid; 

(±) /3-[ t2-[ [ [3-[ (aminoiminomethyl ) amino] phenyl ]• 
carbonyl ] amino ] acetyl ] amino ] -3 -br omo-5- 
chloro-2-hydroxybenzenepropanoic acid; 

(±) 5-amino-iS-£ [2-[ [ [3-[ ( aminoiminomethy 1) - 
amino ) phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
2 -hydroxybenzenepropanoic acid ; 

(±) ^*[[2-[[[3-[ (aminoiminomethy 1)- 
sunino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
5-bromopyridine-3-propanoic acid; 

ethyl (±) /S-[[2-[[[3-[ (aminoiminomethyl)- 
amino ] phenyl ] carbonyl ) amino ] acetyl ] 2UQino ] - 
5-bromopyr idine-3 -propanoate ; 

■ 

3 , 5-dichloro-iS- 1 [ 2- [ [ 1 3- [ [ t (ethoxy carbonyl) amino] 
thioxomethy 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl] amino] benzenepropanoic acid; 

3,5-dichloro-/3-[ [2-[ [ [3-[ [ [ (ethoxy carbonyl) amino] 
iminomethy 1 ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino ] benzenepropanoic acid ; 
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i8-[[2-[[t3-[( aminoiminomethy 1 ) amino ] phenyl ] • 
carb ny 1 ] amino ] acetyl ] amino ] ( 1 , 1 ' - 
bipheny 1 ] *3**propanoic acid ; 

1, l-dimethylethyl [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino 

bipheny 1 ] -3 -propanoate ; 

/5-[[2-[[[3-[( aminoiminomethyl ) amino ] phenyl 3 carbony 1 ] - 
amino] acetyl ]£uaino] [pyrimidine-5-propanoic acid; 

1, 1-dimethylethyl [2-[ [ [3-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] 
[pyrimidine-5-propanoate ; 

/3-[[2-[[[3-[( aminoiminomethyl ) amino ) phenyl ] carbony 1 ] - 
amino] acetyl ] amino ] -3 «-methylthiophene-2 -propanoic acid 

1 , 1-dimethylethyl jS- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 
methylthiophene-2-propanoate ; 

(±) /?-[ [2-[f [3-[ (aminoiminomethyl) amino ] phenyl ]- 
carbony 1 ] amino ] acetyl ] amino ] -3 - (methy Ithio ) * 

benzenepropanoic acid; 

1,1-dimethylethyl (±) /S-[ [2-[ [ [3- [ (aminoiminomethyl)- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
3 - (methy Ithio) benzenepropanoate ; 



(±) /S-[[2-[[[3-[ (aminoiminomethyl) amino]- 
phenyl ] carbony 1 ] amino] acetyl ] amino] -6- 
methy lpyridine-2 -propanoic acid; 

/^•C [ [3-t (aminoiminomethyl) amino] phenyl ]- 
carbony 1 ] amino ] ac ty 1 ] sunino ] -3 - ( methy Isulfonyl ) - 

benzenepropanoic acid; 
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0^1 [ (aminoimin methyl ) amino] phenyl]- 
carbonyl] amino] acetyl] euaino] -3,5- 
diethoxybenz enepropemoic acid ; 

ethyl /3-tC2-[[[3-[( aminoiminomethy 1 ) amino ] - 
phenyl] -ccurbonyl ] amino] acetyl] amino] -3 , 5- 
diethoxybenzenepr opanoate ; 

fi^l [2-[ [ [3-£ ( aminoiminomethy 1) amino ] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] -4 - 
bromothiophene-2 -propanoic acid ; 

ethyl j8-[ [2-[ [ [3-t (aminoiminomethyl) amino] phenyl] 

carbonyl ] amino ] acetyl ] amino ] -4 - 
bromothiophene-2-propanoate ; 

/3-[[2-[[[3-[ (aminoiminomethyl) amino ]pheny 1- 
carbonyl] amino] acetyl ] amino] -5-chlorothiophene- 

2- propanoic acid; 

ethyl /S- [ [ 2- [ [ 1 3- [ (aminoiminomethyl) amino] phenyl- 
carbony 1 ] amino ] acetyl ] amino ] -5-chlor othiophene- 

2 - pr opanoate ; 

jS-[[2-ttt3'-[( aminoiminomethyl ) amino ] phenyl ] - 
carbonyl ] cuaino] acetyl ] amino] -IH-pyrazole- 

3 - propanoic acid; 

ethyl [2-[ [ [ 3- [ (aminoiminomethyl) amino]phenyl] 
carbonyl ] amino ] acetyl ] euaino ] -IH-pyrazole- 

3 - pr opanoate ; 

[ [3-[ (aminoiminomethyl) amino] phenyl] - 
carbonyl ] amino ] acetyl ] amino ] -5-methy Ithiophene- 

2-propanoic acid; 
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ethyl [2-[ [ [3-[ (a]ninoisiino]nethyl)a]nino]phenyl]- 
carbony 1 ] anino] acetyl ] amino ] --S-methy lthiophene- 
2-propanoate; 

/3*[[2-[[[3-[( aminoiminoaethy 1 ) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino 1^2,2, 5*tr ichloro- 

benzenepropanoic acid; 

ethyl /S-[ [2-t [ [3-[ ( aminoiminomethyl) amino] phenyl ] - 
carbonyl] amino] acetyl]amino] -2,3^ 5-trichloro- 

benzenepropanoate ; 

^-[t2-[[t3-t( aminoiminomethy 1 ) amino ] phenyl ] - 
carbonyl] amino] acetyl] amino] -2 (carboxymethoxy) - 

benzenepropanoic acid; 

ethyl [2-t t [3-[ (aminoiminomethyl) amino] phenyl]- 
carbonyl ] amino] acetyl ] amino ] -2 (carboxymethoxy) - 

benzenepropanoate ; 

^"[t2-[[t3-[ ( aminoiminomethy 1) amino] * 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -4 -methoxy- 1,3- 

benzodioxole-6-propanoic acid; 

ethyl i3-[ [2-[ [ [3-[ (amino iminomethyl) amino] phenyl]- 
carbonyl ] amino ] acetyl ] amino ] -4 -methoxy-l , 3 - 
benzodioxole-6-propanoate ; 

^•t [ t3-[ (amino iminomethyl) amino] phenyl ]- 
carbonyl ] amino ] acetyl ] amino ] -5-bromo- 
2-methoxybenzenepropanoic acid; 

ethyl [2-[ [ [3-[ (aminoiminomethy 1) amino] phenyl] - 
carbonyl ] amino ] acetyl ] amino ] -5-bromo- 
2-methoxybenzenepropanoate ; 
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/S-[[2-[[t3"t (aiainoiminoinethyl)cuiiino]- 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] -6-chl ro* 

1,3 *benzodioxole-5-propanoic acid ; \ 

ethyl /8-[ (2-[ [ [3-[ (aainoiminomethyl) amino]*- 
phenyl ] carbonyl] amino] acetyl ] amino] -6-chloro- 
1 , 3<-benzodioxole-*5*propanoate ; 

/5- [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino] acetyl ] amino] * 
benzofuran-2-propanoic acid; 

ethyl [ [ 2- [ [ [ 3- [ (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
benzof uran-2--propanoate ; 

j8-[[2-[[[3-[ (aminoiminomethyl) amino] - 
phenyl ] caurbony 1 ] amino ] acetyl ] amino ] -3 - 
(carboxymethoxy) benzenepropanoic acid; 

ethyl j8-tt2-[t[3-[( 2uninoiminomethy 1 ) amino ] - 
phenyl ] carbony 1 j amino j acetyl ] amino ] -3 - 
( carboxymethoxy) benzenepropanoate ; 

3-[[2-tt[3"t( aminoiminomethyl ) amino ] phenyl ] - 
ceurbony 1 ] amino ] acetyl ] amino ] -4 , 4 , 4 - 
trifluorobutanoic acid; 

ethyl 3-[[2-[[[3-t( amino iminomethy 1 ) amino ] phenyl ] - 
carbony 1 ] amino] acetyl ] amino] -4,4,4- 
tr ifluorobutanoate ; 

(±) t2-[ [ [3-t (aminoiminomethyl) amino] phenyl]- 
carbony 1 ] amino ] acetyl ] amino ] -3 -bromo-4 , 5- 
dimethoxybenzenepropanoic acid; 
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thy 1 (±) iS-([2-[[[3-[( aminoiminomethy 1 ) amino ] phenyl ] 
ceurbony 1 ) amino ] acetyl ] amino ] -3 -bromo-4 , 5- 
dimethoxybenzenepropanoate ; 

[2-[ [ [3-[ (aminoiminooethyl) amino] phenyl ]• 
carbony 1 ] amino ] acety 1 ] amino ] ->4 * 
methylpentanoic acid; 

ethyl 3-t[2-[[[3-(( aminoiminomethy 1 ) amino ] phenyl ] - 

carbonyl] amino] acetyl] amino] -4- 
methy Ipentanoate ; 

3-t[2-ttt3-[( aminoiminomethy 1 ) amino ) phenyl ] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 

pentanoic acid; 

ethyl 3-[ [2-[ t [3-[ (aminoiminomethyl)amino]phenyl]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 



^"C [2-[ I [3-[ (aminoiminomethyl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
5-bromo-3 -chloro-2 -hydroxybenzene- 

propanoic acid; 

/J-t [2-[ [ [3-[ [ t (4-pyridinylmethyl) amino] - 
carbonyl ] amino ] phenyl ] carbonyl ] amino ] 
acetyl] euaino]pyridine*-3-propanoic acid; 

ethyl [2-t [ [3-[ [ [ (4-pyridinylmethyl) amino]- 
carbonyl ] amino ] phenyl ] carbonyl ] amino] - 
acetyl ] amino ] pyr idine-3 -propanoate ; 

« 

3,5-dichloro-j8-[ [2-[ [ [3-[ [ [ (4-pyridinylmethyl) 
amino ] carbonyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl] amino] benzen propanoic acid; 
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ethyl 3 , 5-dichloro-/S-[ [2 - [ [ [3-[ [ [ (4-pyridinylinethyl) - 
amino ] carbony 1 ] amino ] phenyl ] carb ny 1 ] amino ] - 
acetyl ] amino ] benzenepropanoate ; 

l^^t I [3-'t [ [ (2-pyridinylmethyl)amino]carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 

ethyl [2-[ [ (3-[ [ [ ( 2 -pyridinylmethyl) amino] carbony 1] 
amino ] phenyl ] car bony 1 ] amino ] acety 1 ] amino ] 

pyr idine-3 -pr opanoate ; 

3 , 5-dichloro-^- [ [2- [ [ [ 3- [ [ [ (phenylmethyl) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl] amino ]benzenepropanoic acid; 

ethyl 3 , 5-dichloro-/S- 1[2-[[[3-[[[ (phenylmethyl) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ] benzenepropanoate ; 

3-chloro-/3- t[2-t[[3-[[t (phenylmethyl) amino] - 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] * 
acetyl] amino] benzenepropanoic acid; 

ethyl 3-chloro-/J- [ [ 2- [ [ [ 3- [ [ [ (phenylmethyl) - 
amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ] amino ] benzenepropanoate ; 

/5-[[2-[[t3-[[t( l-pheny lethy 1 ) amino ] carbony 1 ] - 
euaino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ]pyridine-3 -propanoic acid; 

ethyl i8-[ [2-[ [ [3-[ [ [ ( 1-phenylethyl) amino] carbonyl]- 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] pyr idine-3 -pr opanoate ; 
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[2-[ [ [3-[ [ [ [ (lH-ben2imida2ol-2-yl) -methyl) amino] 
carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoic acid ; 

ethyl [2-f f [3-1 [ t [ (lH-benzimida2ol-2-yl) -methyl) 
amino ] carbony 1 ] amino ] phenyl ] carbony i ] amino ] - 
acetyl ]2u&ino] -3 , 5-dichlorobenzenepropanoate; 

t2-[ [ t3-[ [ [ [ (3, 5-dichlorophenyl) methyl] - 
amino ] carbony 1 } amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] pyr idine-3 - 
propanoic acid; 

ethyl /8-[ [2-[ [ t3-t [ [ I (3 ,5-dichlorophenyl) methyl] - 
amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] amino ] - 
acetyl ) amino]pyridine-3-propanoate ; 

3-[ [2-[ [ t3-[ t [ [ ( 3, 5-dichlorophenyl) methyl]- 
amino ] csurbony 1 ] amino ] phenyl ] carbony 1 ] - 
amino] acetyl] amino] butanoic acid; 

ethyl 3-[[2-[[(3-[[[[(3, 5-dichlorophenyl) methyl ] - 
amino ] carbony 1 ] amino ] phenyl ] carbony 1 ] - 
amino ] acetyl ] amino ] butanoate ; 

/8-tt2-[[[3-[( aminoiminomethy 1 ) amino ] phenyl ] - 
carbonyl ] amino] acetyl ] amino] -3 , 5-bis ( 1-methyl- 
ethoxy) benzenepropanoic acid; 

ethyl ^-t [2-[ [ [3-[ ( amino iminomethyl) amino] phenyl ]- 
carbonyl ) amino] acetyl ) amino] -3 , 5-bis ( l-methyl- 

ethoxy) benzenepropanoate ; 

^•t t2-[ t [3-[ (aminoiminomethyl) amino] phenyl ]- 
carbonyl ] amino] acetyl ] amino] -3 , 5-dibromo-4- 
hydroxy benzenepropanoic acid; 
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ethyl /J-[(2-[[(3-[(aminoimin methyl) amino] phenyl] 
csurbony 1 ] amino ) acetyl ) amino ] -3 , 5-dibromo-4 - 
hydroxybenzenepropanoate ; 

/S'^CC^-CCCS-CC aminoiminomethy 1 ) amino ] phenyl ] - 
carbonyl ] amino] acetyl ) amino ] -3 , 5-dichloro-4 - 
hydroxybenzenepropanoic acid; 

[2-[ t [3-[ (aminoiminomethyl)amino]phenyl]-" 
carbonyl ] amino] acetyl ] amino] -3 , 5-dichloro-4* 

hydroxybenzenepropanoate ; 

/5- 1 [2- [ t [ 5- [ ( amino iminomethyl) amino] -2- 
hydroxypheny 1 ] carbonyl ) amino ] acetyl ] cu&ino ] - 
-3 , 5-dichlorobenzenepropanoic acid ; 

ethyl j8-[[2-[[[5-t( aminoiminomethy 1 ) amino ] -2 - 
hydroxypheny 1 ] carbonyl ] amino ] acetyl ] amino ] - 
3 , 5-dichlorobenzenepropanoate; 

[2-[ [ [3-[ [ (phenoxyamino) carbonyl] amino] - 
phenyl ] carbonyl ] amino ] acetyl j amino j - 
pyridine-3 -propanoic acid; 

ethyl i3-[[2-[t[3-[[ (phenoxyamino) carbonyl ] amino] - 
phenyl ] csurbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3-propanoate; 

/3-[[2-tC[3-t[C (phenylamino) amino] carbonyl ] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino] - 
pyridine-3 -propanoic acid; 

ethyi [2-[ [ t3-[ [ [ (phenylamino) amino] carbonyl] - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 

pyr idine-3-propanoate ; 
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3"[t2-[t[3-[ (askinoiminomethyl) suaino] phenyl ] - 

carbonyl] amino] acetyl] amino] •5-[ (3,5- 
dichloropheny 1 ) amino ] -5-oxopentanoic acid ; 

ethyl 3- 1 [ 2- 1 [ [ 3- [ (aminoiminomethyl) amino] phenyl ] - 
car bony 1] amino] acetyl] amino ]*5-[ (3,5- 
dichlorophenyl) amino] -5-oxopentanoate ; 

i5"C[2-[[[3-[ ( aminoiminomethyl) amino ]-5-carboxy- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] pyridine- 
s-propanoic acid; 

ethyl i8*[[2-[[[3-[ (aminoiminomethyl ) amino ] -5-C€u:boxy - 
pheny 1 ] carbony 1 ] amino ] acetyl ] amino ] - 
pyr idine-3 -propanoate ; 

[2-[ [ [3- [ (aminoiminomethyl) amino] -5-carboxy- 
pheny 1 ] carbony 1 ] amino ] acetyl J amino ] -3 , 5- 
dichlorobenzenepropanoic acid; 

ethyl /5-[[2-It[3-[( aminoiminomethyl ) amino ] -5-carboxy - 
phenyl ] carbony 1 ] amino] acetyl ] amino] -3 , 5- 
dichlorobenzenepropanoate ; 

/S-t [2-[ [ [3,5-bis[ (aminoiminomethyl) aminojphenyl]- 
carbonyl ] amino] acetyl ] amino] -3 , 5-dichloro- 

benzenepropanoic acid; 

ethyl i8-[[2-[t [3,5-bist (aminoiminomethyl) amino] - 
phenyl ] carbony 1 ] amino) acetyl ] amino ) -3 , 5-dichloro- 

benzenepropanoa te ; 

^-[[2-[[[3-[( aminoiminomethyl ) amino ] -5- 
( trif luoroacety 1 ) amino] pheny 1 ] carbony 1 ] amino ] acetyl ) - 
cimino] -3 , 5-dichlorobenzenepropanoic acid; 



r 
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ethyl [2-[ [ t3-( (aininoiiainoinethyl)ainin )-5- 
( tr if lu roacety 1 ) amino ] phenyl ] carbony 1 ] amino] acetyl ] • 
amino] -3 , S*dichlorobenzenepropanoate ; 

t2-[ [ [3-(acetylamino) -5-[ (aminoiminomethyl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
3 , 5-dichlorobenzenepropanoic acid; 

ethyl iS- 1 C 2- [ [ [ 3* (acetylamino) -5- [ (aminoiminomethyl) - 
amino] phenyl ] carbonyl ] amino] acetyl ] amino] - 
3 , 5-dichlorobenzenepropanoate ; 

(±) 3^5-dichloro-j8-t[2-[ [[3- 
[ [ (methylamino) (methylimino) methyl] amino] • 
phenyl ] carbonyl ] amino] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) 3,5-dichloro-/8-[[2-[[[3- 
[ [ (ethylamino) (methylimino ) methyl] amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) 3,5-dichloro-i8-[[2-[t[3-[[[(l- 
methylethyl) amino] (methylimino) methyl] amino] - 
phenyl ] carbonyl ] auaino] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) [2-[[t3-[ [ (ethylamino)- 
(methylimino ) methyl ] amino ] phenyl ] carbonyl ] - 
amino] acetyl] amino] *4-f luorobenzene- 

propanoic acid; 

(±) 4-fluoro-^-[[2-[[[3-[[[(4- 
pyr idiny Imethy 1 ) amino ] (methyl imino ) methyl J - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] amino ] - 

benzenepropanoic acid; 
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/3*[[2-*[[[3-[ (aminoiminomethyl) amino] phenyl 
car bony 1 ] amino ] acetyl ] amino ] *4 - 
fluorobenzenepropanoic acid; 

(±) jS-t [2-[ t [3-[ (aminoiminomethyl) amino ]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
lH-imidazole-2 -propanoic acid; 

(±) /S^[[2-[[ t3-( (aminoiminomethyl)amino]phenyl]- 
carbonyl ] amino] acetyl] amino] •*2 , 3 , 4 , 6- 
tetraf luorobenzenepropanoic acid; 

^-Ct2-[[[3-( (aminoiminomethyl) - 
amino ] phenyl ] carbonyl ] amino ] acetyl ] euaino ] ^ 
-5-bromothiophene-2-propanoic acid; 

ff^l C2-t £ t3"t (aminoiminomethyl) - 
amino] phenyl ] carbonyl ] amino] acetyl ] amino] -*2- 
mercaptobenzenepropanoic acid; 

(±) /8-[2-[ [[3-[ (aminoiminomethyl)- 
amino] phenyl ] carbonyl ] amino ] acetyl ] amino] -5- 
chloro-2 -mercaptobenzenepropanoic acid ; 

pheny Imethy 1 i8-t[2-t[[3-[[( cyanoimino ) pheny Imethy 1- 
amino ) methyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] sunino ] benzenepropanoate ; 

pheny Imethy 1 [2-[ [ [3-[ [ (cyanoimino) - 
methylamino) methyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino ] benzenepropanoate ; 

pheny Imethyl /3-t [2-[ [ [3-[ [ (cyanoimino) - 
( amino ) methyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] - 

amino ] benzenepropanoate ; 
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[2-[ [ [3-[ [ (cyanoimino) ( ethylamino) methyl]- 
amino ] phenyl ] carbony 1 J amino ] acetyl ) amino ] - 

benzenepropanoate ; 

[2-[ [ [3-[ [ (cyanoimino) [ (phenylmethyl)- 
amino ] methyl ] amino ] phenyl ] carbony 1 ] 
amino] acetyl ] amino] benzenepropanoic acid ; 



[2--[ [ [3*[ [ (cyanoimino) (methylamino) - 
methyl ] amino ] phenyl ] carbony 1 ] amino] acetyl ] - 
amino] benzenepropanoic acid; 

i3-[ t2-[ [ t3-[ [ amino (cyanoimino) methyl] amino ]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] * 
benzenepropanoic acid; 

[2-[ [ [3-[ [ (cyanoimino) (ethylamino) - 
methyl ] amino ] phenyl ] carbonyl ] amino ] acetyl ] * 
amino] benzenepropanoic acid; 

ethyl 3S-[ [2-[[ [3- [[ (cyanoimino)- 
(methylamino) methyl ] amino ] phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] -4 -pentynoate ; 

3S-[[2-[[[3-[[ (cyanoimino) (methylamino) - 
methyl ] amino ] phenyl ] carbonyl ] amino] acetyl ] - 

amino] **4*pentynoic acid; 

ethyl i5-[[2-[[[3-[[( cyanoimino) [ 2-pyridinylmethyl) 
amino ] methyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino] benzenepropanoate ; 

[2-[ [ [3-[ [ (cyanoimino) [2-pyridinylmethyl) - 
amino ] methyl ] amino ] phenyl ] carbonyl ] amino ] - 
acetyl ] amino ] benzenepropanoic acid; 
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ethyl [2-[ [ [3-[ [ (cyanoimino) [3- 
pyr idiny Imethy 1 ) amino ] methyl ] amino ] phenyl ] - 
car bony 1 ] amino ] acetyl ] amino ] benz enepropanoate ; 

/8-[I2-[[[3-[[ (cyanoimino) [3-pyridinylmethyl)- 
amino ] methyl ] amino ] phenyl } carbony 1 ] amino ] - 
acetyl] amino] benz enepropanoic acid; 

ethyl 3S-[ [2-[ [ [3-[ [ [ t (4- (aminosulf onyl) - 
pheny Imethy 1 ] amino ] ( cyanoimino ) methyl ] - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -4-pentynoate ; 

3S-[t2-[[[3-[[t[(4-( aminosulf onyl ) pheny Imethy 1 ] - 
amino] (cyanoimino) methyl ] amino ] phenyl ] carbony 1 ] - 
amino] acetyl] amino ] -4*pentynoic acid ; 

ethyl [2-[ [ [3-t [amino(cyanoimino)methyl]amino]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] -3 , 5- 
dichlorobenzenepropanoate ; 

[2-[ [ [3-[ [amino (cyanoimino) methyl] amino] pheny 1]- 
carbony 1 ] amino ] acetyl ] amino] -3 , 
dichlorobenzenepropanoic acid; 

(±) ethyl 3, 5-dichloro-/5-[[2-[[t3-t (cyanoimino)- 
(methylamino) methyl ] amino] phenyl ] carbonyl ] • 
amino ] acetyl ] amino ] benz enepropanoate ; 

(±) 3,5-dichloro-/8-t [2-[ [ t3-[ (cyanoimino) (methylamino) 
methyl ] amino] phenyl ] carbonyl ] amino] acetyl ] - 
amino] benzenepropanoic acid; 

ethyl 3-[ [2-[ [ [3-[ [amino(cyanoimino)methyl]eunino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] -4-'pentynoate ; 



- 921 - 

(±) ethyl /J- t [ 2- [ [ [ 3- [ (4 , 5-dihydro-lH-imidazol- 
2 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] 
amino ] pyr id ine-3 -pr opanoat e ; 

(±) /J-C [2-[ [ [3-[ (4 , 5-dihydro-lH-imidazol-2-yl) - 
amino]phenyl] carbonyl]£uaino]acetyl]amino] - 
pyr idine-3 -propanoic acid; 

(±) ethyl j9-[[2-[[[3-[(4,5-dihydro-lH-imidazol 
2 *y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] ^ 
-3 , 5-bis (trif luoromethyl) benzenepropanoate; 

(±) [2-[ t [3-t (4,5-dihydro-lH-imidazol-2-yl)- 
amino ] phenyl] carbony 1 ] euaino] acetyl] amino] -3 , 5- 
bis (trifluoromethyl) benzenepropanoic acid; 

( ± ) ethyl /S- [ 1 2- [ [ 1 3 - [ ( 4 , S-dihydro-lH-imidazol- 
2 -y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] -3 , 5-dichlorobenzenepropanoate; 

(±) [2-[ t (3-[ (4,5-dihydro-lH-imidazol-2-yl)- 
amino ] phenyl ] carbony 1 ] amino] acetyl ] amino j - 
3 , 5-dichlorobenzenepropanoic acid; 

* 

(±) ethyl 3,5-dichloro-/5-t[2-[[[3-[(l,4,5,6- 
tetrahydropyr imidin-2 -y 1 } amino ] phenyl ] carbony 1 ] 
amino ] acetyl ] amino ] benzenepropanoate ; 
(±) 3,5-dichloro-j3-C[2-t[[3-[(l,4,5,6- 
tetrahydropyrimidin-2--yl) amino ] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ] - 
benzenepropanoic acid; 

(±) 3,5-dibromo-i8-t[2-[[[3-[{l,4,5,6- 
tetrahydropyrimidin-2-yl) amino ] phenyl] car bony 1] 
amino] acetyl] amino] benzenepropanoic acid; 
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(±) 3-broino-5-chloro-iS- ([2-[[[3-((l, 4,5,6- 
tetrahydropyr iaiidin-2 1 ) amino ] phenyl ] - 
carbony 1 } amino ] acetyl ] amino ] - 
benzenepropanoic acid; 



(±) t2-C2-[2-(2-hydroxyethoxy)- 
ethoxy ] ethoxy ] ethyl ) 3 , 5--dichloro-/J- [ [ 2 - [ [ [ 3 - 
[(1,4,5, 6-tetrahydropyrimidin-2-y 1 ) amino] phenyl ] 
carbony 1 ] amino] acetyl ] amino] benzenepropanoate ; 

(±) [2-[2-(2-hydroxyethoxy)- 
ethoxy] ethoxy ] ethyl ] 3 , 5-dichlor6-i3- 1 [ 2 - [ [ [ 3- 
[(1,4,5, 6-tetrahydropyrimidin-2-yl) amino] - 
phenyl ] carbony 1 ] amino] acetyl] amino] - 
benzenepropanoate ; 

( ± ) 3 -bromo-5-chloro-2 -hydroxy-^- 
[[2-[[[3-[(l,4,5, 6-tetrahydr opyr imidin-2 -y 1 ) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

benzenepropanoic acid; 

ethyl (±) 3-bromo-5-chloro-2-hydroxy-/3- 
[[2-[[[3-[(l,4,5, 6-tetrahydropyr imidin-2-y 1 ) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

benzenepropanoate ; 

(±) 3 , 5-dichloro-2-hydroxy-/3- [ [2- 
[[[3-[(l,4,5, 6-tetrahydropyr imidin-2-yl) - 
amino ] phenyl ] carbony 1 } amino ] acetyl ] amino ] - 

benzenepropanoic acid; 



( ±) 3 , 5-dichloro-iS- [[2-[t[3-[(4, 5-dihydro- 
IH-pyrrol idin-2 -y 1 ) amino ] phenyl ] carbony 1 ] amino ] - 
amino] acetyl] amino] -2-hydroxybenzenepropanoic acid; 
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( ± ) 3 -br omo-5-chlor o-/?- [[2-[[[3-[(4^ 5-dihydro- 
lH*pyrrolldin-^2-yl) amino ] phenyl ] carb nyl] amino] * 
acetyl ] amino] -2-hydroxybenzenepropanoic acid ; 

12^1 [ [3-[ [5-phenyl-lH-imida2ol-2-yl) - 
amino ] pheny 1 ] car bony 1 ] amino ] acetyl ] cunino ] - 
pyridine'-3 -propanoic acid; 

ethyl [2"t t [3-[ t5-phenyl-lH-imidazol-2-yl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] -* 

pyr idine-3 -propanoate ; 



{+) ethyl 3,5-dichloro-j5-[[2-[tt3- 
[(1,4,5, 6-tetrahydro-5 , 5-dimethylpyrimidin-2-yl) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

benzenepropanoate ; 



(±) 3 , 5-dichloro-/S-[ t2-[ [ [3-[ (1,4 , 5, 6-tetrahydro-5, 5 
dimethylpyrimidin-2-yl) amino] phenyl] carbonyl] - 
amino]acetyl]amino]benzenepropanoic acid; 

ethyl (±) 3,5-dichloro-2-hydroxy«/?-[[2-[[E3- 
[(1,4,5, 6-tetrahydro-5 , 5-dimethylpyrimidin-2-yl) - 
cuaino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 



(±) 3*-bromo-5-dichloro-2-hydroxy- 
|8-[(2-[[[3-[(l,4,5, 6-tetrahydro-5 , 5- 
dimethylpyrimidin-2-y 1 ) amino] phenyl ] - 
carbony 1 ] amino ] acetyl ] amino ) benzene- 

propanoic acid; 

ethyl ( ± ) 3 -bromo-5 -dichlor 0-2 -hydr oxy-jS- [ [ 2 - [ [ [ 3 
[(1,4,5, 6-tetrahydro-5 , 5-dimethy lpyrimidin-2- 
y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino ] benzenepropanoate ; 
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(±) ethyl i8-[[2-[[[3-[(3,4,5,6-tetrahydro-2H-a2epin- 
7 -y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] - 
amino] pyridine-3 -propanoate ; 



(±) 1 [ 2- 1 [ [ 3- [ ( 3 , 4 , 5 , 6-tetrahydro-2H-azepin- 
7-y 1 ) amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino] pyridine-*3*propanoic acid; 

(±) ethyl /3-[t2-[t[3-[(3,4,5, 6-tetrahydro-2H-a2epin-7- 
y 1 ) amino ] phenyl ] carbonyl ] amino ] acety 1 ] amino ] - 
1, 3-benzodioxole-*5--propanoate; 

(±) /?-[ [2-t [ [3-[ ( 3,4,5, 6-tetrahydro-2H-azepin-7- 
yl) amino] phenyl ] carbonyl ] amino] acetyl ] amino] * 
l,3-benzodioxole-5-propanoic acid; 

(±) i8-[[2-[[t3-[ (3,4,5, 6-tetrahydro-2H-a2epin-7- 
y 1 ) amino ] phenyl ] carbonyl ] amino ] acety 1 ] amino ] - 

benzenepropanoic acid; 

(±) ethyl jff-[[2-[[[3-[(3,4-dihydro-2H-pyrrol-5- 
y 1 ) amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ] pyr idine-3-propanoate ; 

/8-[[2-tt[3-t(3,4 -dihydro-2H-pyrrol-5-y 1 ) amino ] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] * 
pyridine-3-propanoic acid; 

( ± ) ethyl ^- [ 1 2 - [ [ [ 4 -chlor 0-3 -[(3,4,5, 6- tetrahydro- 
2H-az ep in-7 -y 1 ) amino ] phenyl ] carbonyl ] amino ] ^ 
acetyl ] amino ] pyridine-3 -propanoate ; 

(±) /3-[[2-[[[4 -chlor 0-3 -[(3,4,5, 6-tetrahydr o-2H- 
azepin-7-yl) amino] phenyl ] carbonyl ] amino] - 
acetyl] eunino]pyridine-3 -propanoic acid; 
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(±) iS- t [ 2- [ [ [ 3 , 5-bis [(3,4,5, 6-tetrahydro-2H-a2epin- 
7*yl)amin ] phenyl ]carbonyl] amino ]ac tyl]- 
amlno]pyridine-3 -propanoic acid; 

/8S- [[2-[[[3-[(3,4,5, 6-tetrahydro-2H-a2epin-7- 
y 1 ) amino ] phenyl ] car bony 1 ] amino ] acetyl ] - 
amino]-4*pentynoic acid; 

(±) ethyl /3-[[2-[[[3-[{3,4,5,6-tetrahydro-2H-a2epin- 
7 --y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
3 , 5--dichlorobenzenepropanoate ; 

(±) /3-t[2-[[[3-[(3,4,5, 6-tetrahydro-2H-a2epin- 
-7-y 1) amino ] phenyl ] caorbony 1 ] amino] acetyl ] « 
amino ] -3 , 5-dichlorobenzenepropanoic acid ; 



(±) ethyl |8-[[2-[[[3-[(3,4-dihydrb-2H-pyrrol- 
5-y 1 ) amino ] phenyl ] carbony 1 ] amino ] acetyl ] 
amino] -3 , 5*dichlorobenzenepropanoate ; 

(±) [2-[ t [3-[ (3, 4-dihydro-2H-pyrrol-5-yl) ^ 
amino] phenyl ] carbony 1 ] amino] acetyl ] amino] - 
3 , 5-dichlorobenzenepropanoic acid ; 

(±) ethyl 3,5-dichloro-j8-[t2-[[[3- 
[(2,3,4, 5-tetrahydropyridin-6-yl) amino ] phenyl ] - 
carbony 1 ] cuaino] acetyl ] amino] benzenepropanoate ; 

(±) 3,5-dichloro-/S-[[2-[[[3-[(2,3,4,5- 
tetrahydropyr idin-6-yl ) amino ] phenyl ] carbony 1 ] * 
amino] acetyl] amino]benzenepropanoic acid; 

(±) 3 , 5-dichloro-2 -hydroxy-^- [ [2- 
[[[3-[(3,4,5, 6-tetrahydro-2H-azepin-7-yl ) - 
amino ] phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 

benzenepropanoic acid; 



wo 97/08145 PCT/US96/1350q 

- 926 - 

ethyl (±) 3^5-dichloro-2-hydroxy-i8-[[2- 
[[[3-[(3,4,5, 6-tetrahydro-2H-az pin-7 -y 1 ) - 
amino ] phenyl ] carbony 1 ] suaino ] acetyl ] amino ] •* 

benzenepropanoate ; 

» 

(±) etbyl ^-[[2-[[(3-[(l]ninophenyliBethyl)- 
amino] phenyl] car bony 1 ] amino] acetyl] - 
amino] pyr idine-3 -propanoate ; 

|3s-[ [2-[ [ t3-;[ timino(l-pyrrolidinyl)methyl]- 
amino ] phenyl ] carbony 1 ] amino] acetyl ] - 
amino]-4-pentynoic acid; 

(±) i8-[ t2-[ [ [3-[ ( iminophenylmethyl] amino ]- 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] - 
pyridine-3~propanoic acid; 

3 , 5-dichloro-j8- [ [2- [ [ [ 3- [ [ imino ( 1- 
piper idiny 1 ) methyl ] amino ] phenyl ] carbonyl ] - 
2uaino ] acetyl ] amino ] benzenepropanoic acid ; 

ethyl 3 , 5-dichloro-/S- [ [ 2 - [ [ [ 3 - [ [ imino ( 1- 
piper idiny 1 ) methyl ] amino ] phenyl ] carbonyl ] - 
amino ] acetyl ] amino ] benz enepr bpanoate ; 

ethyl [2-[ [ [3-[ (4, 5-dihydrothiazol-2- * 
yl ) amino ] phenyl ] carbonyl ] amino ] acetyl ] - 
amino ] pyridine-3 -propanoate ; 

i8-[[2-[[[3-[(4, 5-dihydrothiazol-2-yl) amino] - 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3 -propanoic acid; 



^•[t2-[[[3-[ [benzoxazol-2-yl) amino]- 
phenyl ] carbonyl ] amino ] acetyl ] amino ] - 
pyridine-3-propanoic acid; 
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ethyl /S-[ [2-[ [ [3- [ [benzoxazol-2-yl) amino] - 
phenyl ] carbony 1 ] amino ] acetyl ] amino ] 
pyr idine-3 -propanoate . 

[2-[ [ [3-[ (5,6-dihydro-4H-thia2in-2-yl)- 
amino ] phenyl ] carbony 1 ] amino] acetyl ] amino] - 
pyridine-*3 -propanoic acid; 

and 

ethyl [2-[ [ [3-[ {5,6-dihydro-4H-thia2in-2-yl)-- 
amino ] phenyl ] csurbony 1 ] amino] acetyl ] amino ] <- 

pyr idine-3 -pr opanoate • 

43. A method according to Claim 41 wherein the 
condition treated is tmor metastasis. 

44. A method according to Claim 42 wherein the 
condition treated is tumor metastasis. 

45* A method according to Claim 41 wherein the 
condition treated is solid txmor growth. 

46. A method according to Claim 42 wherein the 
condition treated is solid tumor growth. 

47. A method according to Claim 41 wherein the 
condition treated is angiogenesis . 

48. A method according to Claim 42 wherein the 
condition treated is angiogenesis. 

49. A method according to Claim 41 wherein the 
condition treated is osteoporosis. 

50. A method according to Claim 42 wherein the 
condition treated is osteoporosis. 
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51 • A method acc rding to Claim 41 wherein the 

condition treated is humoral hypercalcemia f 
malignancy. 

52. A method according to Claim 42 wherein the 
condition treated is humoral hypercalcemia of 

- malignancy* 

53. A method according to Claim 41 wherein the 
condition treated is smooth muscle cell migration. 

54. A method according to Claim 42 wherein the 
condition treated is smooth muscle cell mi 



A method according to Claim 53 wherein restenosis 
is inhibited. 



56. A method according to Claim 54 wherein restenosis 
is inhibited. 

57. A method according to Claim 41 wherein the 
condition treated is reumatoid arthritis. 



58. 



A method according to Claim 42 wherein the 
condition treated is rheumatoid arthritis. 
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